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Lineamm J}?lrsU»m contemflaM tam fuhlimU 

ac ardua antiqHis Geometris 'vifa eji , njt j^rchi' 
medesj qni earum ajfeciiones^ & pro^rietates inge- 
' nio propi dtuino, ac fiihtilitatc incQmparabiU frimHC 
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epistola: 

demonftramt > in fni admirationem cum dquales 
fum pojleros contierteril;: Uudum titulos nuUo ohU" 
uionis fitu inducendos meruerit j earumque muen* 
tori Cononigloriam palmamque praripuerit, Dt li*- 
nearumequidem tfiarum tnuentione eximia gloriari 
potuit Cono» i attamen cum gemrofis tanti viri co- 
natibus mors inceeptii matgnie inimica obfiitijfet 
abfqne Archimc^is ope fru^um 'UoluptatemqHs ex. 
tUa fercipere nemo potutjfet* Theoremata qmppe ah . 
^o propofitadereli&a iacebant^n^vBuiypraterSy" 
racufanum artificem , tantiadific^ molem conjhruen" 
dam fufiipere aufks erat. Qms ergo non atlomtus 
oculos in me comicset Fquisaudacem nimii^non pro*' 
nunciabit^ qui tanti aerois 'vefiigia premere ac fi^ 
qui mecum conflituerim? aut nouas demonfiratio^ 
nes conficere me pojfe quis credetx quibus aut lucem 
uirchimeddie aaferreyaut i qua mtniis clare ofienfa 
fisnt yillufirare pofiimlTamnobile igiturinCeome-^ 
tria argumentum traclaturus , atque puhlici iuris 
faclurus r mthi caufaque mea patronum tdoneum 
quarere^ conueniens acnecejfarium duxi^qui obtvt' 
£tatorum calumnias inuidiama me prope/Jat, & 
aquos bonofqHe operis meiiudices tueri valeat. Qj/cm 
itaque meUorem aut generofiorem quam Te patro^ 
num^StKEmssiWB, VriUC E?S.,delegifem^ 
cumbeneficentia tua hufus lihelli editionem' promo- 
ueris ; quem fapientto/em j cum eruditus fis^f^ eru^ 

ditos amess non etiambumsmoyemaltHmvnquam^ 
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EPISTOLil. 

na£fus fuiffem. Tam frdcUm enim virttitiiftf 
natPts tanto magis emtcoA y qnanto rariores , hocce 
ad harharicm vergenti facuio^ tm fmtUs affarent. 
SuhTvAL CELSirvDin l S itaque aulpiciii 
fanfHs fcelicihtijq^ie in fHbltcum prodeat ingentj 7?ui 
hic^ualijcumquefcetusj laudt^wqiie tuarum pr,t- 
coma imprimis canat, 71m wyv«S£J4£N iss IM£ 
PrincEPS, mibi fauere non ceffa, cUentemque 

tuum , qui tc ^enerahuridus colit , totuqiie peclore 
CeLSITVDINI T y JS. deuottfSmus & add$aif 
fimue eft, lato vultu excipe^ ac ienigne foue. 

Scribebam Lucedx Paiifiorum Kal. Septemb. 16^6* 
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A D L E CT 0 RE M 

• p ikJE FA ri o. 

RCHTMEDis de lineis fpiralibus tra^- . 

tum cum bistcrquclcginem,totafqucani- 
mi vires intendifTem , vc rubtilifrmiarum 
dcmoEiftrauonum de fpiralcm tangcnci- 
bus arcificium adfcqu^er » nufquam tamen^ ingcnue. 
fatebor^ ab eanim contcmplatione ita certus rcceili , , 
quin fcrupulus animo femper hxreret, vim iiiius dc« 
inonftrationis me non percepiife totam. Tam accu* 
ratum ac fubtilem Gcomctram rcm non pcrfccifle 
fufpicari, fceius mihi vidcbaturiadeoqucingenij mci 
acumen recudus aguofccrc ^ quam vc cam abdicum 
Gcometris fccrctum penctrarc poflcm, mclius duxi. 
lila vero qux Arcliimcdes oftenderait> num aliis me- 
diis demonftraci poflent, inquifiui, vt tandem veri- 
tatc iilorummihi pacefadla, ineaanimusconquiefce- 
rct. Videbam non folum mihi , fi res felicicer ceflifTcc, 
luccm allaturas nouas demonftrationcs , fcd aliis 
ctiani, quibus Archimedis cxplicacio prolixa nimis, 
ncc omnino clara vidcrctur , cuique auenfum confi- * 
denter ac fecurc non pracbebant. Rem ita fe lubcre 
fummi Viri Francifci Vietpe au^oritas prorfus vt 
crcdercm fccit; qui in Geometria: fupplcmcnto mo- 
nct, caclu hclicis propofuUlc Archimcdcm , exhibcri 
lincam rc6tam circumfv rennxcirculixquaicm^idve- 
£0 facis noa coniUre. Dubiuc cnim Victa. an circu- 
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" r KJE FAT lO. ' 

laritcqudcm exhibueric Archifncdes^coqubdliheam 
lefbm maiorem ambitu cuiufcumaue polygoni cir^* 
culo infcripti j minorcra autcm amDihrcuiufcumquc 
polygoni circumfcripti defcripferit, 6c tandcm con- 
cludit hifce verbis,^ 'ven f^rchimedes ^ fallaciter conclu' 
faEuclides. Atque ctiam cap. i4«lib. Rciponlorum 
propofitionibus i.&4.dcmonftrationcm Archimcdis 
• dc contingcnce hcHccm linea aflerit £uciidi dc Eudi* 
dflBocum lententtac. aduer(kri. Conftare tamen illam 
clarifTime agnofcit cap. 8^. eiufdem libri ^vbi voluta- 
nim fcu fpiralium vfuin in dimenfionccirculi^Nico* 
incdis,Dinoftrati,&HippicE quadratrici anteponit. 
■ Archimedis cquidcm dcmondratio ad abturdum 
atque impof&biiededucit^oftcnditqae re^bmlitieam 
a principio fpiralis duftam , pcrpcndicularcm adii- 
lam, quac pTinc!piUm-6c terminwm feu fitieni primse 
circulationis coniungit, inccrceptamque a tangcnte 
rc(Sta fpiralem in tcrmino circulationis, ncquemaio- 
remj neque miaoreme& pofle circumfercntia circuli 
primi ; tc idco quod direOa noit fit dcmonftratio^ 
minus fatisfaccre ipfa videtur. Hoc itaque thcorema. 
fi diredS demonftrauerimus, ^ conftare Archimedis 
dcmonftrationcm probabimus , &: clariorem ipfam 
reddcmus vcritatcm. Idautcm duabusdcmonftratio- 
nibus , duobufque mediis diiFcrcntibus cficcimus , vna 
quidem per euoiutioncm circuli^altcro pcr circuli Cem. 
Aorem adfumptum. Spatiumycroafpirahlincacon^ 
temum & Unea reda , quam rationem ad circulum 
teneat, per infcriptasdccircumfcriptasfiguras^adim* 
pofnbile deduccndo, oftendit Archimcdcs. Verum • 

liac in parce^ vx in pciori , aicificiuiu fuum facis non 
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VKMfAriO. 
expUcmti necracionem rcddidic » quace magnitadi* 
mim maximae dc incer fe «qualium numerum^ vaita* 
ee maiorem accipiat numero reftarum contiaua pro* 

grcflione aEqualitcr audiarum.id cft, quarc numerum 
fcmidiametrorum circuli vnitatc maiorcm numero 
linearum, qusa priocipio fpiralis du6beluac,ponary ' 
vt fpacia incer fe comparct: idquc folummodo defe- 
Aoribus prop. ii. fcd minus clare indicauic. 

Duplidmechodo eique direda id ipfumoftendimus^ 
per in(criptafciiicec polygona, itcmquc pcr figuras, 
ex fcmidiamctris tam ciiculo quam fpirali incxiftcn- 
^ibus j quadratasj atque ctiam pcr rcpcrtam a Bona- 
juentura Cauallerio Gcomecca iniigai« appellacam- 
que InJmifihllium mecliodum. Hoc quantumcumque 
eriCj soui bomque vc faciant>Gcomecras omnes ro« 
go 5 fi qirid pcccatwm fie vel omidttm^milii vt con-* 
fdonenCjOro. 



MrmU f4ma in imfv^m gdmiffi ^mriget leneu^lm U^r» 

m 

PA c I N A zi. i»fin4 prtpofitionis 9 Ugt xqualis arco^ Y lAt 
1«. fff. \\.lin,i'j. Ugt redss arcat TP. ' 
fl. 48. Un. i.Ugt A Q , B P , C O. 
9mg^ «4. i» istnU initi» €«L i. Ug$ A I B. 14. 
J» rnem U». X. kgt reprcm BCR , Jcc. & 0^0 B AR , &c. 
Mf^g fi' ref.rend^: eH figur» p»g. 75- & ^^ifVff^f^l^Ht^f^ 
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ISMAELIS BVLLIALPI 

DE LINEIS SPiRALIBVS 

PfiMQNSTRATIONES NOViR 

Ig nota fupponitnus illa^quc ArclumedtV 
libro de lineis Sptralibiit« propoikionibus |« 
ttft,oftcnclic.puQdi nempeaequevclocicerlih 

tiper lincam aliquam, jrquafibus temporibiii 
arquales partcs lincx pcrcurrere. 6cfc habcro 
cotum tcmpus , ad tocam lincam} vt pars tena^ 
poris, ad iianlem lincx partem fc habct. £c 
pcrmutando. vt totum tcinpus , ad cotam parcem tcmporij^^. 
totam lincam ,ad linca^ parrcm fe habcre. 

Si ctiam dao punftam duabusiincis, vnumquodquc iibi ipfi 
acqu^ velocitcr fcrantur , fumamur autem in vtraque jpfarum 
4uac Ijncaeprimx^quaB in xqoalibus temporibus^ pun£bs fue* 
lant pfrmeatflc, itcm fecomlitvliabcbunt fumpcs UaciKliiui* 
dcm inter fe proportionem. proportionalescnimibiitcoc^MQftt 
«oiiteiDpori : 6c oh acqUcTdcK:icacem yniufcQiufque (ibi » patt 
tcapatiscadkmp8rttbiiifl«aoal^gls.'Tcriufque lineac refpofi4cbil» 
JMotsHn cri a m fuppon imus ciuf4tAi ArcliipRfN^t^ fckmonibacio- 
ncm propofit. ir. hoc cft , oBMicf linoi|a iji vna circalationeab F 
priocipioacl (piialcBTdxidas ncmpc F (S « > F KrF H y F ^ 
F i , cpuecqiudciangulosGFM, HVi^m» acii*<iioe|Bi^' 
£cim, ipfas fefc sEqiinltter e^ce<kre. 

Itcm qnod propofitionc if. ab ipfo c(l odcuCutaiUaiim tc^^ 
$am in VAO tancum pun^ ipiraicm coAungerc. 
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.D£ LINEIS SPIRALIBVS^ 

Tandcmque' quod 14. &: rf« 
propoiitionib. denioD(bauic.Siitt 
lineam fpiralem io prima circu- 
lacionc defcriptam incidanc dua:: 
rcdx iinex F H , F B a pundo F, 
quod eft iplius principium,duda;, 
candem mtcr fc proportionem 
habcbunc in fpiraicm lincam in- 
cidcnccs FH , FB ; qwam circum- 
fcrenciie circuli , intcr B tcrmi- 
xium lioex fpiralis , ^j(exminos lincacum ad circumferentiam 
prodo£karum, incecieteicitcumferencias ^terminQ linex fpi- 
tiUs ^etCw paBcedencia fomendo. Hoc eft Itneam F H efle 
f B , vc B A b G circurofetencia eft ad B A D <S B circiimferen- . 
ciam. Paric^rque eric FGadFHyVtBAD ctrcomfcrencia ad 
B A D C circiimferentiam. Atqoe etiam in fccunda circttla- 
tioneLONpropter candcm racionem eric FBad F N, vt tota 
drcom&rentia B ACD ad totam B A C D voa com B Acircum* 
fercncix parce. 

' Spiralis linca: gcncratio talis cfl:. Si rc£l:a Hnca FB in planO 
'du£ta , mancntc cius altcro termino F, xquc velocicer circumfc- 
racur , quo vfquc rurfus in cum iocum rcRituatur , a quo moueri 
tocpcrat : codemque tcmpore aliquod pun£tum fcratur indida 
linea , xqucvclocitcripfum fibi , mcipiens a tcrmino manence F> 
punvkum hoccc in planorpualcm F G H E 1 B defcribet. 
' Vocecuc auicm F, ccrminus linca: manens ^principium linedc 
(piralis. * • 

- Pofido linex f B, a qua coepit circomferri , principium.drcQ«^ 
lationis dtcatur. 

' Re£bi linea FB, quam in primadrcolatione pondomjpcrtcafi- 
fiifit,vocetor prima:&qoaffl diftom ponfkom pertraiwic in (<r« 
cundacircuiacione, feconda linea vbcctur;atqoe aliise fidlilitet 
'codemnomine vocentur^ quo &: ipfx circulacioncs. 

Spatium contcncum fpirali lineain prima circulatione defciii* 
pta F G H B, & linea rcda F B, qux primaeft ,primum dicacilr. 
contcncum vcrb lincafpirali in fccunaa circulationc, & fccimda 
iinca, fccundumi 6l aiia fequentia iuxta circulacioaum.dcao« 
minacionem.- 
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DEM-ONSTRATIONES NOViE. ^ 

: . Si^ punfto F, quod cft principium linex fpitalis » docatur 
aiiqua rcfta lincaFH » illius lincac fpiralis parccs , qua: funt 
vcrfus H E I B , in quibus circulatio hc, prxccdentes dicantur, 
fcuin prajcedentia di t$t rzs^nyv f^it : qu.T vcro verfus HKG 
fcqucntcs dicantutjfiucin fcqucntia, tTroji^ai. 

Circulus A B C D dcfcriptus,ccntro quidem pundo F, quod 
cfl: principium fpiralis , intcrualio autcm rcda linea prima 
primusvocctur i&dcfcriptus codcm ccntro,&linca dupla pri- 
mx , fecundus ; aliique dcinceps certius^ quartus U.c. continua 
icric & ordine. 

Euolutioncm aucem circuli liic appeilamus , quando per pla» 
Dum ipfe rcuolatus, conoifta CQminuo pcriphcrix lineain rc« 
Aam dcfcribic i qu« reAt , H inflcftetetur , toci periphcriac ap. 
plicataconucniret, ipfiquc zqualiseflet. velfi pcriplMsria expli- 
^retu.r ac in diredum porrigcrctur , toti redse lineae appUcatt 
«onuenirctyipGque «qualis cflct. Vidcflguram prpp. i, 

F RO P 0 S I T 10 T R I M ' . 

> Sinmverfimaratl»^4Hcipientes minorem hahent ad fimiMamefnrim 

tirculi rattonem , qUAm arcus iffis rtjpondentts ad totam circumfiren' 
tiam. & in tanto minorifttnt rattone ad fimidiametrum, ^uam arcus ipfa 
re^ntkmes dd tosam ciwtmfixcnuam , qu4n$o minus a jma^iQ abfunu 

DEMONSTRATIO. 

D£MONSTRATVMcft,figurae circumfcriptazambitummaio- 
rem ciTc circumfcrcntiacicculiiquarc quadrati circulo cir- ' 
-cumfcripti ambicus maior eric circuli circumfercncid. qux ideo 
minoreft, quatuorctoidcmciroilidiamcttjs ^ non.eftail ipfun^ 
quadiati latus qnadrupia.ihoc poficoyqjuod propoficnmctt dcK 
jBonflrabitur. . 

. Sit crgo drculus BCO , cohirdjametd; 
XO, fcmidiametcr XO,e£im crgo EO, 
dcdudcfinu rcdoPD,itafeeetttrTc£Dy 
DPj DO, fmt continuc proportionales, 
potefl D O eius accjjpi magnitudinis , yc 
rcdx £0 fic i.pars,quatium ipfa £0 eric 
icooi. & qualium fucric DE ioooo. ca- - 
; .ixumciuiccnc PD top^fcu vna cencelini^ 

A ij 
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4 DE L'INEIS SPIRALIBVS 

parstc£l:x DE.emvcr6 eademPD loo. qualiuinqiiattc 0£ tSk 
40004* id eft vnz quadringcncedDU fere pars cotius ambitus cir- 
cumrcripci quadraci. Maiorcrgo erit racio redas PD ad quatcc 
EO , quam O D ad D E. fiquidcm vna quadringcntcfima fcrc 
pars maior cftvna dccics auilcfima parcc. Scdaccus PO maior 
cftrcda PD;crgo & arcus PO multo maiorem^ habcbic racio» 
ticmadquadruplam 0£, quam OD ad DE.acqui ambicuscic- 
€uli minor cft quadrupla O E. crgo arcus P O maiorcm adhuc 
rationcmccnebic adambicumcirculi,quam PD adquadruplam 
propccrca,adhucmulcomaiorcm quamOD adDE. 

SedAcsuirumpca femidiametro XO, idem demonftratiic.eric 
-c&imODparcisi.qualiamXOecttfooo;. Sedi.adfooc^ mi* 
fioccm habet facioncm , qu3kin 100. ad 40004. ieu ia minimit 
Bomens, qubn 1. ad 400 Ergo fintis Tero i& droila Ind* ' 
f teates minorem habenc lacionem ad remidiameccam, quba 
arcus ipfis itfpondences ad cocam ciicumfecenciam. 

Alceram parccm fic dcmonftrabimas.proporcionalcsconcinu^ 
func linex D£, DP, DO. nulla aacem adfignari poceric mtniffla 
DO,quin minor adhuc detur; quasad DE mulcomtnorem ra- 
cionem cencbit,quam arcus OP finui vcrfo D£ rerpondensad 
cotam pcriphcriam. fempcr enim erit PD in moiori racione ad 
quacer OE,quam ipfa D O ad D E. & idco arcus O P,cxdcn 
monftratis,ad totamcircumfcrcntiamm mukomaiori eric. 

Accipiatur itaque OD. i . caliumque DE 1,000,000. calium 
eric P D 1,000. & O E i,ooo,eoi. cricquc P D vna quingen- 
tcfima fere pars femidiamccri OX« ipfa icaquc PDehc circum- 
icripci quadraci vna pars quacermillc(ima.arcusauccm P O ma- 
ior cft leftaPD , quansinmaloii ccic'iattoneadquadracamcic« 
«oinrccipcain penes amlpicum, qu3Uii.re£b PD y U proinde ecic 
arcus PO in maiori ad cocam drcumfeceiiciamracionc , quam 
PD td quadraci ctrcumfccipciambicom. 
, Inhac fecandahypochefi PDcftadOXvt looo.ful f 00» 000 
^ltfkM vc z. ad 500 —^. OD vcrb ad eandcm OX,vc i.ad 500, 
<Kw> |. In piaBCedcnci veri> hypochefi, eraiPDod OX vcaoo 1 a^ 
fooo \, feu vt I. ad 50 ODvcrocracadcandcmvc ladfooo 
•} . in hac fecunda , racio PD adquadittci ambicum eft , vc x. a4 
4006. fer^,quz in priroaerat,vc i. ad ^oo.fer^. Racio itaquo 
OD«4 OX iftiecimda faypocbefr <lecMiiic ia progidfeiic (iib» 



■ 



Digitized by Google 



DEMONSTRATIONES NOVi£. 

oentopla,- qusteiac cnim in prima» vc i. ad ^ooo.fa€ba cft vt i.ad 
roOyOoo.raaover^^cete PD ad quadrati ambicumia^iDCUiida 

hypochen decreuit in proprefl^ne fubdccupla ; qux erac enini 
vt i.ad 400. fa*n:a cftvt i. ad 4000 qiiare minor fzSta, cft ratio 
OD ad OX, quam rcdae P D ad quadran circumfcripti ambi- 
cum. Scd maiorefl racio arcus PD ad pcripheriamtocam,qua[u 
rci^ae PD ad quadraci circumfcripti ambicum. quarc cciam mul- 
to minor fa£ia eft ratio fmus vcrfi, qui a pnncipio quadrantis mi- 
nusdiftac, ad fcmidiamctrum,quamarcusqui ipfi refpondctad 
totarociicumfcrentiam. Quod crac demonftrandum. 

COXOLLARIYM I. 

Cikm iufn fs^ imm verfi^ in frmdfi$ fm dr a mijt p wmmfempif 
txifa a€, mum 4/ fimidiMutmm , ^Mmtt» mimu i friwti^ fHMt 
dnuais-^U^fitm wr/m im^iau m imm tifimmmttnm 
fmem wmimm , ^uam e[U4Ubet fimdimnri jftrs Md tMtkm fim» 

Quacumqtte enim datafemidiametri partemittor accipi po« 
teft. 6C permutando. fmus verfus incipiens miaorem rationem 
tenerepoteritininfinitumad fcmidiamctri pariem >qukm femi« 
diameter ad fcmidiametrum. Ideft finus vcrfus incipicns ad fc- 
midiametri parcem , mmorcmin infinitum rationcmaBquaiitatis 
x^tioue tcnere potent. 

COROLLARIVM II. 

Hinc etiam manifcftum eft , Mamem tjfe tn principio ^uadramis 
rationnn finw re^i PD adMam ftrifhmam, ^uam finm verfi OD 
ad O X femidiAmetrum. 

Cum cnimracio OD adOX,oftenfa fit^vt i.ad 5000. ratio 
vcrdPD ad OX,vt 100 ad 5000, id eftin miaoribus numctis 
vt i.ad jo. erit PD ad oftuplum.OX, inmaioriadhuc raaone 
laempe vc i. ad 400) qu^ O O ad O X» Td eft quan» i. ad 
|000. oftnplum autem OXeft aEquale auibittti quadditi cisp 
cumfcrlpri ^quominor eft tou peripheria. quaremuito maiotem 
adhuc raufmcm teiiebit OausmkuaPD» id totam periphetiam» 
qulm fiutts vefius ad femidiametnim O X. 

GOROLLAILIVM IHf 

Kj^tr ttim eri$ ratit fimm irtSii PD adfimm mrfim OU^^tht 
milmsitnfkms ad ftmsdummm n OX. permutando enimtetmiaos 
fMpoxnoiii» piscoddiu^ «oioUaii^ Jmc dfimnftratur. 

A iij 



I • DE LINEIS SPIRALIBVS 

F&OPOSIT I 0 II. 

Sf drcuks EDF fiper HA B Itnea. refia euoluatur , quBduis in 
ta punltum acciptatur vt j4 , in quo circulus ipjam contingat ifiahA 
in V euolitatur, reuoluaturque , erit AV euolutionis linca maivr J/ntt 
u£i9 F O drcns P V, qnififer A V enoUuns efi» 

DEMONSTRATIO. 

CVif enini PY arcus rupcr AV euoltinis fic, propter euo« 
latibtieiii cqaales enmc PV, AV,red arcus maior efl (inii 
tefto ipficoiiaefiiente : quarc &linca AV finiireftoP O niaioc 
«nt. Qopd ent demonfttaniliim* 




F RO FOS iriO 711. 

Jifim f^it^ Dff9 iiuifgmm mm JP F fi^er JV-itukni > mtkm 
wmefitndmAF. 

DEMONSTItATia 

ES T enim tangcns pars polygoni circttm(cripti , aut figurc 
cuiufuis circumrcripra:-, criticaquc ipfa maior arcu, cuirc« 
fpondcc j nam omnis circulo circumfcripta: figurac ambitus , ma»- 
ior eft ipiius circuffifcceAUa» U vna^ux^ue pacs figurxj ouioc 
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DEMONSTRATIONES NOViE. i 

<tum eric Tnaqiiaqae pactecirculi ip(i refpoiKieiite. ed autem 
xedaAV arqualiscuoluto arcui PV.crgo&:tangcnsHV(ardis • 
nempc P V ) maioc ccic ccda A V. Quod ccac demoQftnuuluiii. 

F KO B OS IT I O IV, 

Si ducantnr ad punrtd A, V , recljt FJ, CVyd^uaUs & dqmdijfan- 
tes tntcr ft ad AB perfendtcukres, ettimque a centro ctrcuU C du^ 
catur ad F terminum Jinus 0 P in circumferentia , reHa C i», qud ad 
Httfmnum tangentts pertingat ifecabit ipfa CP re£fam ^TAtn pun* 
0$ i fiU imer re&sm HA V, & arcum P V iacet, 

pEMONSTRATIO. 

LI K s A jcnim AVpiinoc cft tangente HV>maiorTec6 qo^ 
PO finus ccftus \ tfgo tc^x F A pars T A iaccc inccc cccmi- 
jios P & neuccam accingic : {«codo^zquc PO qccurric vlcra f 
adpartes DH,atque etiamexcracirculum. quarercdaCPpro- 
dufta in H fccabic reftam TA in I, quod incer PV accumAC 
^ AV redam iacec Quod ccac dcmonftcandum. 

PROPosiriov. 

Sf circulus fu^tr A B linea reuolttatur, (^cuduatur ai A in B* ad 
fjjtc autem punUa duLantur perpendicuUres PA» G B dquales circuli Je- 
midiametro , compleaturque paraildogrammum ,in quo du[U ft AG 
diagonalis. Statnatur ctrcuU centrum in F, & linea F A princtptum euo^m 
kHonu, tanget ipfe cirfnhmiimmAB in A. reuoluatur circi$itts& euol» 
Uitmr > 'veniatque atonm iitCp & fimitUttmmr f4 (etmetttitt atm 
CP. Vicofemidtmetmm iism FArmektdm MeMMittgertdtagonaiem^ 
jtG, Mi VDM fitin^lo prm^rmfttiimt & etiektiemi* 

DEMONS^TRATIO. 

VEni T itaque centrum in C. producatur C P TrquQ ad 
ta n gentem H V . lixc ^ cangcns demonftrata eft maior arcu 

euoluco PV,ac proinde maior quamrc^la AV. fecat etiam CP 
produ^a adH rcdamFA in pun£ioI,quocl ^ iacct inccr pcri- Pr<^,^ 

plieciam U cc&am. H A V. fed C P H noa atcmgic A V. quace • ' 

« • ■ ■ ' 
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OEMOKSTIUTIONES NOTiE. 4» 
D£1kf ON&TRATIO. 

DVc ATVH LM arquidiftans ABjeritipfazqiudts GK,9C 
criangulum LMpreftiUD faciec ad in quo pnnfto 
circul u m Y M canget, per hypotheiim itaque Hmiles fuot arcus 
IK,YM« erit igicur, vt IK arcus arcum VM,icacotaperi- 
pheria circuli X I K ad totam peripheriam circuli Y M. atque 
ctiam ica eric femidiametcr QK ad fcmidiametrum QM. fed 
arcui I K xqualiscft GKjfeu LM&arcui V M xquahscft PZ. 
cric ab a^quali L M ad P Z. ica QJC ad Q M. fcd parallelx func 
L M , P Z ; eru igicur vc L M ad P Z ica OM ad O Z. crgo ab ' ■ 
zquali vc QJC fcmidiamccer ad QM fcmidiamctrum^iu OM 
ad O Z. Quod crac dcmonftrandum. 

lifdtm pofiitsy iico OM cjfc ad MZivt tota peripheriacirculiXIK, ' 
4d eam fartcm , qua circuLi X J K periphcrta tota cxcedit peripheriam 
Wam circuli r M .feu ad dijfercntiam ^eriphtriamm vtrm/^iic qm($ 
XlK^I U tmcrfe.^ • 

DEMONSTRAT>IO; . 

CVm enim fic vc * O M ad OZ , ica QJC ad QM. crit pcr 
conucrfloncm raiionis,vt O M ad M Z, ica QK ad KM. ^^t-^ 
vc autem QK , ad K M ; ica tota peripheria circali X I K , ad 
parccm qua fuperac ipfa cocampctipheriam circuli YM : crgoab 
arquc-li , vt O M , ad M Z ; ita tota peripheria circuli X I K , ad 
partcm qua ipfa excedic cocam periphcriam circuli Y Mi fcu 
addifferenciam pcriphciiarumvcriuf\^uc circuli XIK^YMia* 
terfe. (^uoderacdcmonftrandum. f 

Hocque rcmpcr erit , quoniam iiieadem-nitioDe femper fe- ^ 
-cabitor O M^jiia&encibus liiDiUbus xeuolutio&ir «rcttbtts. 

MJiO t OSIT.1 0. Vdll. 

i^^tmmftrtfhttim^m^tU* 
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iii Lll^filS SPIRALIBYS: 

« 




DEMONSTRATIO* 

• , 
. 5« enim vc ^ O M ad M Z, ttii LM ad RN. & penntH 
7- JDcaado TC OM ad LM ,Ua M Z ad KN. &:vc M Z ad RN» 
icaLRj id eft QM, ad RD. itaquc permucando. vc MZ ad MQ, 
ita RN ad RD. eft aucem RQ^qualis LM, qiut«qualis pofita 
cft axcui I Ks NQjequalis c(l PZ, quas «qualis pofia 
eftareiii VM. ergo RN xqualis cft diffcrcDtix arcuum IK,yM, 
cft etiam R D acqualis pcriphcrix circuli Y M. ob cuolutura 
circulum XI K fupcr AB, &ob zqualcm RL femidiametro 
Pn^ QM i quod infra * dcraonftrabicur. quarc cric diffcrencia , qua 
. arcusIKcxcedk arcum VMad cotam pcripheriam circuli YM, 
vc M Z ad M Q, id eft vc RN ad RD. Quod ecac dcmoa* 
(batxdum. 

QOKOLLA&X VM. 

• c. . . , . 

Iz illis colligicur eciam,ditfereiiciamarctium IK , VM, nem« 
pe RN fe habere ad Z M, vt fe habcc tota peciphcrta draili 
YM ad radtum QM. 

Eft enim vc RN ad RD , iu MZ ad MQ. & i&uercendo, vc 
R D ad R N , ica M Q3I M Z. <eperamicando vc R D adMQ 
lca RNad MZ^acqyicftRD aeqvalisperipheciaBcicculi YM> 
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DEMONSTRATIOHES KOViB; ii 

fROPOSITJO IX. 

Ii/3em fcfitis. DicoJ/mmverfim drcus VU drcuUtM ^quiJimHu 
Jitarcui IK circuli X I K , in principio quadrantu minorem ej/e quam 
ZM. qua difiantia tfgb LM 0rdtMM4 FZ fihsfiff^ LQUp&f^$d 
4t^U4iii muiV Z. 

DEMQNSTRATIO. 

ESt cnim in principio quadrantis * minor ac minor ratio 
finus vcrfi arcus I K ad fcmidiametrum K Q, quam latio ^ 
arcus I K ad cotam pcriphedam XI JC vc auccmarcus I K, ad 
totam pcripheriamJClK>'iu MO a<l Q^, propter euolutio- 
iiemcirGiiliXIK*abflBqiiali lcaqoeminbr iniafimcamerifcratio 
^Bsm vetfi arcns I K j ad femidiamecnim QK i n prlndpio reuo- 
Imionis quadtBntis,' quka rado MO ad QK. &pennucando, 
ininor ac minor eric ratio finus vcrfi arcus 1 K ad M O» qnSlm 
racio QK adQKiideftqn^m racio icqualicacis.quare minor a€ mi- 
Borericraciofinus verfiavcusIKadMO cacione«qttalitatis.acq; 
adeo quacnmquedaca ccrminata racioneminoc ac minor dabi- 
tur, quanto minus a principio quadrancis finus vcrfus diftabic* 
racioautcmMZ ad MO tcrminataoftcnfacft vt KM ad KQ^ 
dabiturcrgoratiofinusverfiarcus IK ad MO mmor,quamKM 
ad K Q, fiue M Z ad M O j quia hxc vbiquc manct m codcm 
tcrmino a rationc xqualitatis diftansj cum minor ac minor fiat 
ratio finus vcrfi arcus I K ad M 0,quia ab rcqualuacis rationc in . 
infinitum recedit. In principio crgo quadrantis, cum minor fic 
ratio finus verfi arcus I K ad M O , quam ratio M Z ad candem 
MO jcricfinus vcrfusarcus IK minorquamMZ. fcd&arcuum 
drculorum minorum Y M minor eft finus verfus ^quam arcuum 
fimilium In maioribus drculis % quare finus vecfiarcuum VM 
in drculis minodbusmoltominores erunt ccfta MZ. Quod eiac 
demonftcandum. 

lifimfj^* IlhllH^mF^fHdi^iBfcrifiHrh circulifUr 
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t% ilNEIS SPIKALIBVS 

iftfi^d Magmalem ED» emUtM/te fi0d m punifo Lyfer ali^uod Wl^ 

DEMONSTRATIO. 

QV o N I A M minor cft finus vcrfus arcus V M , quatn M Z, 
critciiftcrcntia MO & finus vcrfimaior quamOZ. fcd,vc 
lincarum confuho vitctur, fit tnangulum LOM fimilc trian- 
gulo L O M pra:cedcntis figurx i fitquc M D finus vcrfus arcus 
VM minor quam MZ,crit OD maiot quam OZ, fitquc VD 
(inus rcdus arcus VM , qui minor dcmondratus cil quam icdcx 
PZ,qux scqualiseftarcui VM.&producacurVDadLO,fiacqi 
D F. (^oiiiam ergo paraUelafaiic P Z,D V F,L M eiit yc OM 
adJL M,ttaOZaaZP,5fitaODadDF.red maiof cft OD 

o qukm OZ; ecgo ^ DF maior eft' 
futo ZP. ergo malccrmaioc adlinc 
esic FD qomDy. ergo punfti 
^ V non acciagic cedam LO , led 




•'iofei ipfam fic 
■mmftiandiim» 



i«ft iii>pctiicipii> ^uad ca n c i s * CJpod ecav d»- 




Quando vcrb finus rc£his arcus rcuoluti fc habebic ad ZO, 
vc cocaperipheria Y'M,ad femidiamecmm QMj tunc punftum 
V ad 4i^gonalem redibic i in qua fuic | quando QI F 



Digitized by CTiK^gle 



DEMONSTRATIONES NOYiE. 

COROLLARIVM. 

Ex dcmonftratis fcquitur, femi4iamctrum RL,dum XI K cir- 
culuscuoluitur ab A mB, hocxfta ftniftris parcibus ad dcxcras,' 
poftfitum pcrpcndicularcra ad AB, fcu parallclam LMjfccarc 
diagonalem LD in plaga a perpendiculari QM fmiftra ad partes 
RLF, cum pun^lum V, qui tcrminus eftrcdae Q_y,infra dia- 
gonalcm defccndat. R L cnim fada cft QV, euoluco circulo 
X 1 K ab R in Q« vbi pcrpendicularis eft Q,M. ^ 

• PROFOSITIOXI, 



Sifer iim4 AB, q»d fftitU^4 verfis A dfulu fat per^herid drc9& 
KN, 'ffi tirmks wehumr & remlmmr, per A,B ptm&4 due^mmr 
GBD , FAC dquiMJhmes mer fe, &Md AB ptrpeMeitkres. Semiut' 
metrt verw ffU d^Mksfim mtrm^ACt AF$ MD, B Cemfiesunr 
/^raifeUgrmmem €D, FG, ^ i /mi0e F ditedim ME, fMd predgffd 
^fltrs Mpfpdn&Aetim^F, ^dftd&f0&s fenfherid drcnli KN eem* 
m.iHiiffMM-Mfa pedit&d di^^mM n&a^ firk fhtidimnre& 

-. ■ - • 
^ S 



K 



V 

T 













J> 

B 


— — 


. z 
3^ 


^ / 1 III — 

--Y..^.—- — 



feripherid ciraiU NK^fit prineipinm euefutienis im Smt DMG, &iM' 
iit A eirmlm mUitmt. i^ceipimr funStm dlifuod, vt J , ^ed MH 
fit inprincyfieetteiiitrmitfUte^^ eeiitmmeirctdi HKen^Hmdtm^fm 
idmmr IXndFe perpeitdietdmei^qu^ fccct dia^dm MB ut^ 
^pm0$mm^uittrtm (tntt&liK vemmUtSi&etielmmmem 

B uj 
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14 BE LINEIS SPIRALIBVS 

MNptper MZ ipji ^e^iMU, tbuMUtrttuim per M reifa Hr, dfdgniS» 
kmfit^ i» R,fimul amiem, am circuU JilC reuolfi4tur& transferatur 
circutus maicr LPT ipficoncentricus , cuius femidiameter H T aqualu 
fit /j^ huim maioris circuU arcus reuolutus fitT P fimilii arcui M iV, 
ohrdtoluttonis aqualem angulum VHT.fit SO iecjUixlis arcniT P ^fub an^ 
gulo SRO ad.iptdta, & jtqutdifiAnter ad A B pofita , faciatque triangu- 
ium S RO rUiiingulum ad S.in eodern triangulo adaptetur T£ldqualis 
H Z fcu arcus MN,dr dquidifians SO , quaque faciat triangulum ^^T 
M. Dtco quod linca T ^feiat reciam S R in ratione taliy vt SR fit ad 
T Rjicut HT femidtameter ctrcuU LPT, ad HM fcmidiametrHm cir* 
culiKMN. 

PEMONSTRATIO. 

SI Mi L BS funt arcus MN,TP»qiiare erit,yt M N, ad TPi 
ica cota peripheria circoli NK» aa totam pecipheriaincircttU 
L PT. feavt reimdiamccerHMad remidiametrumHT. redar* 
CuiMNacqualis eH: TQ,&areuiTP xqualis c(l SO. erit pro- 
ptcrea, vcTQ, adSO; ica HM ad HT. parallclx aucem lunc 
SO, TQ;_cric icaquc vc TQ,ad SOiicaTR,adSR.aba;quaIi 
vcTR , adSR; icaHMadHT.&muertendo, vtSR^adTRi 
iu HT,ad HM. Quod crac dcmon(irandum. 

GOROLLAKIVM. 

P er coauciiioaem racioois , eiic vc S R » ad S T » ica H T ad 
MT, 

PROPOSITIO XII, 

lifdem pofitis, dU$ fimm verfitm arcus TP circuU LPT, quifimilis 
fit 4fm MN ciradi Kf^M, in frincif id quairMnHs mimrm effe , qnim 
ST, f M efi difiamai TJ^ordUMtdSO fibangulo MRB, &pojitd dqtt4* 
Ut etrm TP» 

DEMONSTRATIQ. 

t? St enim in principio quadrantis^ minor ac minor ratio 
jLZ^fmus verfi arc&s TP ad remidiametrum HT» ^uam racio 
arctts T P. ad tocam cticali LT P periph^riain*. vt autem arcos 
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DEMONSTRATIONES NOYi£. tf 

TP»ad tottm peripheriaiiii ica SR ad HT, propcer cttolutio- 
ncm. ab aequali icaque minor ac minor erit ratio (tnus vetfiarc&s 
TP,ad fcmidiannettom HT,qu^ SR ad H T. 8^ pcrmutando 
. fninorac minorerit ratiofinosvediarcusTPyadSRiquamHT 

ad HTj id eft quam ratio xqualitatis; atquc adco quacumquc 
data terminaca racione , minor ac minor dabicur ratiofmusvcrft 
TP ad S R, quanto minus a principio quadrantis finus vcrfus 
diftabit. ratio autcm ST ad S R , per corollar.prxc.prop.data 
cfl; vt MTad HTtcrminata. dabitur ergo ratiofinus verh arcus 
TPad SRminor,quam MTad HT. idcft minor, quam STad 
SR. quia ha.'c manec femper cadem, &c in codcm cermino ab 
xqualicacis racionc diftac , etiam imminuca S R. minor autem ac 
miuor fit ratioiinusveiil arcus TP ad SR, quiahxc abxquali- 
tatisiatiouftininfinitumieeedit. Inprincipiocrgo quadrantis, 
cikm minor fit tatioiliniit vetfi arc&s TP ad SR » qu^m ratio ST 
adSKs etit finnsvetfus atdb TP minot qt^ ST. Quod etac 
demonfttandum* 



TS»fitquc vetbi gtaciaXViiiuittfquc adSR jtatio concinueim- 
minuacur,fiatque minorac minor quamratio STad SR} con- 
fcqucns cft flnum verfum in minori ad ST foie xacione quam 
f ttbdupU , fttbtripia aut (cquentibus. 



CoilOLLAR.XyM. 





i 
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U D£XIN£IS SPiaAUfiVS 

* ■ ■ 

lifdm f0jins, Dico puniHm P^quod efl in perijtheria virculi maiffrif 
ttT, infrd tUagonaUm EB, emointione facfa circuli K9>M a puniio Z 
•inMtftf aUquod rtiuliiiionis J^atium ($nj^m d» fmcfi$ remk' 

t 

DEMONSTR ATIO. ' 

OStensvm cfl igitur,qii6d finus vcrfusarcus TP in principio 
quadrantiSyidcddutnincipic reuolui pundum P,minordl 
rcdta TS. & idco fmus redus accus T P iacebic incer SO,TQ^ft 
auteminprincipioquadrxntismiiiormiofiaiisTerfiVT ad TS, ' 

2u^ fabdupla- aut fabtripla per €oroil. ptaec. prop. ratio ver6 
nus redi arcus TP,adarcam TP^aui ipfi refponder^maior eft in 
prtncipio quadrantis quam fabduplay&radflBqaatitaieai^maxinie 
' accedit,vt incyciometricis demonfttatum eft. Sit ergo in crian- 
gulo SRO, acquali ^fimilimangulo maioris figura?, linea SO X- 
qualis arcui TP. fitius vcrb arcnsTiPfic re^a VP arquidiftaos S- 
Ojeft tuqae VP ad SO maior acmaier quamfobdupIa.Sinusau- 
tcm verfus arcius TP cft VT,minor quam in rationc fubdupla ad 
TSiquoniam vero in triangulo SRO,vcl TRQ , eft vt TR , ad T 
Q;itafcmidiameceradtotamperipheriam,incadcmproportione 
crcfccnc T V, T S ; ac Z I , X O. incrcmentum crgo rcdsE V I, 
fupraTQ_,cft ad incrcmcntum SO ; ficucTV,ad TTS.fcd finus 
rc^lusarcus SOin maiori rationccrcuicrcfpcftuSO , quimTV 
adTS.crgoin maioriraiionc crcuic finusreftusquam Vl.qua- 
propter bc finus rcdus, ncmpe VP,maior eft quam VI. tcrmi- 
nacur aucem V I in diagonali R O. quare V P , qua; maior eft 
qu^m VI ipfam fecabiti &puo3um P infra eamerit.eft autem 

Sanftum iilud PincircuimerenciacircaU LPT,quare8einfra 
iagonalejn EROB in priDcipio reuolutionis ab I in H per ali- 
quod fpatiompunftum P oonfii^»; Qooderat dempnftranduiD. 

. CoROL^^i^iVM I. 

Hinc etiam patcc, qu^>d^midiafflccer HPtandiu fecabic dia* 
gonaiem £RQfi donec finus re^us arcusTP foenc adSR;vt 
tou(icripheria OKCuU» ad ciufdcm fcinidiainetniflir 
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CokolLAitiyM 11. 

Semidiainfitericaquc H^,c[ttm K0M,cuolaiCDr a Z in 
hoc eftlkdextris parcibus ad finiftias, poft fitiim peipendicuhi- 
icm ad A B« ieu paiallelam ipfi C D , (ecat diagonaicm £B ia 
plaga dcxtra ^ perpendiculaci HTad parccs DBG. 

jp jio p os iTi o xir. 

In cinulo EY K Jttdejcnptajfirdlis primd ctrcuUuonis AHFEi& 
atermtno primd circuUtionis E incipiat circulus rtuolui^ euolui fiper 
iifiea EM,guje Jit ^tqualU ipjitii circumferentix ET K. Dico Jpiralis Jeu 
htiicis Jimul reuolutJt ac tranJUtd punfium^ quod in XO ftmidiametro 
ad E M perpendtcuUri re^ritur^mam in du^mU B^ fain^rmml^ 

Fukamr fytrd fogpf^ rjil 
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OB tIN£IS SFiaALIiVS 
DEMONSTRATIO. 

ESt cnim proptcr fpiralcm,vt totapcriphcriacircuIiEYIC, 
ad arcum OSZ trcs quadrantcs ; ita A £ , adX R. id cft vt 
^ X A , ad AE; ita $ X ad X R trcs quadrantcs totius AE. crunc 
crgo A H, XRreais $ A, <iX,id cftM E,MOproporciona- 
lcs - & quia parallela: iunc X R, A E , erunc cciam iifdcm $ E , 
<t>R proporcionalcs, idcft,vc$ Aad^X,ita ^E ad $R;&ita 
A Ead XR. OmniacrgopundafpiraIis,quxmX08ealitspec- 
pendicularibtts erutit»ciuii diagonali EK^ eciam conucntem» 
dumipfa tianflata abeuolato circuloreaoluetttc. Quod eracde* 
iBoalnandttffl. 

Go Ro II. AnirvM. 
Idem demonftrabitur in aliis circidationibas 9 produfta dia« 
goflisili « R £ ad partes y 8 p. 

fROFOSITIO 

^Hidftto circulo fecuudum ordincm ETK , ^ tr4n/latd fimul fpirali 
%n prima circulatione X R H , punUa qu^ m ea funt, vt Z , in femidta- 
mttro XZP ,pofifitum iu Imea perpendiculari H N , minus ab XKO, 
\ ^ux detnceps perpendicularis faUa efi, difiint , quam purUU circttU 
UQ{ii$i vff, fM^e Jitnt it> eadim ftmidiamaro XZF. 

DEMONSTRATIO. 

CV M enim ab Xcenrro cicculi O P da&a fit femidiameccff 
XZP,in^qviarant ZpundttminfpicaliAePincircunfecen-* ' 
tiaGircuK i,mai6raue fit X P quamXZ , eriteiiam PD , deduda 
pcrpendicularisadfefflidiametrumXQ,mabriiicircttIoPOsmi* 
IKirver^iZpunftoadXK dcdudaperpendicularis. Cumcnim 
commimisvttiquc fit angulusPXO,erit vt XPad XZ, itaPD 
ad«am,quc aZ ad XO ducetur pcrpendicularis. propterca pun* 
ftumZpropiuscft Uncx XOpofl {itum pcrpendicuIaremiiiHN» 
quampunAumaiterumP* Quod eracdemonftrandttm. 
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DEMONSTRATIONES NOViB; t> 

IROtOS IT 10 XTI. 

llfUmftf^s* f$ffitumfun^i N i» ftfpnuiicuUri HN.&dU" 
ffMih ^RE moluto circuU,& trMnJki^iius centrodb H inX^ tUm iM* 

€^ funihm N afeendere versus lineam AX^Jmulqut transfiriur in , 
rZ* Dico funChtm N tranpmm ut Z infi* bmm ^RBfer uti^npd 

etaUnhtus jfdtiim (nt/jfere. 




DEMONSTR ATIO. 



PO M ATYK enim ceatrumcirculi euolttci in ponfto H. & reda 
HN ad pcrpendicularis interccpta inter A ^ & dia* 
gonalem £ quz fiatrcmidiamccer circuli minoris &c conccn» t 
trici i euoluat^rque drculus S^O ab HuiX,& Hmul cransfcra - 
tur ac reuoluatur circulus minor concentricus i Oftenfum * eft, ff^f^ 
qubd femidiameter HN ,^oftntum pcrpcndicularcm ad A$, fe- ' 
cctdiagonalcmE* pcrfpatiumaliquod reuolutionis. quarccum 
cuolutuscrit circulus SZO ab H in X,&: rcuolutionefadacon* 
gruct HNcumXZ, congruet etiamN pundum cum Z^cric* 

queinfra diagonalemE^. Quod eratdcmondrandum. 

* • • . * j. . . 

PltOPOSITIO XVII* 

Jiflem fefitis, Linea ^RE, tjua hj/fotenu/a eS} trian^li, cuius bajis. 
iftiUs efiferifherid drcnG , & ferfendiculum eius /emidiametro, 
ftst Msm tirmB e n th ti m m /ecdif Mcm fen JfiraUm XRHS,fer ^ 
mm kmit fmtMmm fHtm mmUAmt^ mi dnthm fntsRisi ^uf* !■ 

mttdmmim iwftrfetidimlmXJii^^^ 

I 

Digitized by Google 



%9 ' DE LINEI5 S?lKXJ.nvS 

temm i» femi^metro maieftad fertes antectdentet , Jitt yiamdifm 
Jmem amdteieitfe jfir^tJ 4 cemr^ dremU imifientit, 

; DEMONSTRATIO. 

CVm cnim pun<Sta RZ lint in fpirali, &: oftcnfum fit punclum 
Z infra lincam NR<I>; pofitum cffc, crit vna pars fpiraiis 
inha didiiam lincamNR^, fcci& aliaparseftfupracandem,quo- 
niam fpiralis circulatio pcr cotamcirculircuolutionemdutlacftj 
crgo ^RNfecabic fpiralcm in duobus pundis; nempcin Rpun- 
d:o,quodinpcrpcncUculari XOficum efti&inl,qu9de(linfe- 
muliaine»o XI maiore, XR, ad partes ancece^entes, fea 
iecondilkm (eriem circuiactonisipinlisaccociD circuli iocipicn* 
QS. Quoderac demonftrandum. 

CoXOLLAllXyM. 

Cikm ergo ^RE fececfpitaleminR& I ,ficqne pars ipfius R 
Zl infrstyteliqua fupra candem$RE,manifcftum cfty^arcem 
Con(equentcm RX tocam efle fupra lineam diagonalem 4>RE 
pcc cotam circuUcuolnctoiiemiie&oicmqaehclicis IXR infra 
illam diagonalcmcxiftencem, in primacirculi euolucione , fpira- 
lifque prima circulacione^ i pespendiculati XR yexsiils ptitef 
aocccedenccs vergct^, . 




^ rd04 tmbnitne drtnU i termhtefrimd^faiMiitijJ^rdlif, ftam» 
imp feriem BOJi , & iimit tnimribm 4 eemr§ etrMed/firdlm dit0is 
utjtmm ftrfetUMifemJkeedmtihSifimm vtrfim»f fngitlis dnqtkt* 

i 
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liUs Adfumpti/ refiondemiim , mio adOX e^tieiniii mMiinir, & infid 
^Um^m EP^ fATs helids migis defcendit, vpjue dum ceittrum eiraiU 
vema sn^9& /emidiimieier perpendiciUmsJii ^ 

DEMON.S.TRATIp. 

CVm cnim finus verfi anguloium sequalium incirculis innc- 
qualibus fincad fc inuiccm , vc fcmidiamctri ccrumdem cir» 
culorum , minoribusdumccris minorcs rccto: linuum vcrfiaruni 
(cfpondcbunc i eruncque inminori racionc adOX^ quam ma« 
iorcs. 

Akera quoque pars itademonftrabttur, Quoniam remidia« 
metris immiotttisiinus verfi ipfi5rerpondencesimminuuntur,e« 
ieuado punfti Zparicerimmtnueair,qux perfinusyeribs abfol- 
uicur; ericque minoracmulco minor quam R G , imminuta con- 
tinuo progrefltt rat i on c finus verfiad R. G , immintttifque finibus 
redis angulorum ZXR. ideo adiagonalimagtsrecedccpun£tum 
Z.&: longius infra ipfamreperiecur.magisicaqueacmagisre^r 
fpiralis infra <jKE dcrccndic,donccctrcuIiccntrumveniatin^ 
& rcmidinmeccc pcrpendiculans fic ^M. Qiiod erac «iemon-k 
ihaodum. 

Co ilOLL A R I V M I. 

Ex dcmonftratis conftac , incipicnce motu a pun£lo * , &: fa(^l:a 
circuli cuolucionc fccundumordincmMOEjOb fucccdcntcs in 
ficum pcrpcndicularem raaiores femidiamccros , maiorcs cciam 
fore angulorum xqualium adfumpcorum finus vcrfos; qui pro* 
pterea in maioriraciooe ecttncadXO. capropter magisma^l^ 
qQeafi^endec pun^m Zfub 9rqualibus reuolutionis angults. Si* 
0tt$quoquere£lieodemmodo crefcenc, & dute^ punfto Z ad 
RG pcrpendicttlares maioreserunc: pun^umdue Z ad lineam 
NH propiusaccedet: minqrquepars rcdfcoris (piralii infra dia- 

Sonalem cric , donec circuli cencrum veiiiacin E ylitque^ierjpcn* 
icularis A E. in quoficu cotaj^iraiis ptimx circtflacionis uiprt 
llncamf REexiflit. 

C0F.0LLARIVM II. 

Conftat eciam fa^la cuolutionc apun^o<^ad A,puniiumhc« 
licis I diagonalcm pnus artingcrcm fitu diametri Xlad A(p o- 
b)iquo> quamin lituj^crpcndicuUci IiN>jnquo diagonalcm icc^ . 
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U DE LINEIS SPIRALIBVS 

fumactlngit. Fit autcm cuolutio ad A dcxtris ad finiftrasi 
aetuncixarcftor fpiralis a 4iagoiiaU fcdusvergit^pcrpendi-^ 
ciilau XRad partesfiniftias. 

. PROPOSITI 0 XJX. 

Viagonalts du^d per prtmam euolutionem prtmi circuli , produ^^ 
per fecundam euolntionemeiufdem y fccdt fprdem fecund* circuUmnis , 
cinuh NKM per fecnndam euQlutionem* 




DEMONSTRATIO. 

SXt BOE ^afoiialis primxeQolutionis dtcali primi NKKI 
per fecundameiiolacioneniBMAprodufta. p6rqucKanc fc- 
cundam ciiplutionem B A reuoluaiur cifealus NKM. dico qu6d 
dtagittoaiif^B^fi^ic^undzcirculationis fpiralcm fecat. Cikm e* 
iro^- nim , vt fupra iam ^ oftenfum cft ,fit B Z ad Z Q. , vt tota periw 
Jj^j^ pheria circuli KNad lemidiamctrum HN, eric propterca in haa 
lecunda circuIacionc&euolutionepun«^umQjn fpirali,ponco 
ccniro circulorum KMN, LGPin I. Sedcuolutocirculoab I in 
yr,^.jj.H, fcmidiamctcr I Qnempe H P * fccac diagonalem B Ei fi£ 
kf^Hu pya^um (^, id cft Pjin^aipfam rcpeiiEUi. quaic fpiiaiis io pun« 
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DIMONSTHATIONES NOVu£« ^ 

^is disobus fecabicur , msorum vnum ericm R te perpendteiiift» 

fiHRialcerum veroidparccslBP. Quodcrftcdcmondrandum* 

Quando vero fmus reftus rcuoluii arcus circuli LPV fc habe- 
btc a3SR, vc toca pe riphcru ad icmidiamctium > pundum Q^d 
diagonalcm BEredibic. 

' C0K.0LLARIVM I. 

Hinc manifcftum cd, p^irccs confcqucnces fpiralis a pun£to 
Qjn diagonaii poUco vcrsus /3 omnes fupra diagonalcm £ B ^ 
e£re. 

CorollarivmIT. 
Ilttitfeftnm eft ect , punftom fptralis Q, diagonalero pri&s 
affiti|^c inhac recundaeuolutioneyin ficuadA B pcrpcndictt- 
Itd Mmidsameffi IQ^ujkin in obliquoad eandem AB » in quo 
iiiagooalem' icertud actingic , fada euolucione ^ pundo Z ad M. ^ 
tuncque RH P fcAor fpiralis , quem iecat diagonalis BE^ vereic 
perpendiculariHR adpanes circnlationis coniequienteSy lei» 
dextras, 

FAOPOSITIO^XX, 

Reuoluto circttlo SO^ k punBo ^ A y hocej}, a dextris fartihusad 
Jmt^rds y fcr prtmam cuoiHtioietn M E i Jimul tranjlata ac eucluts 
' Jf irali ptma ctrcuLtttoms \ detncepfque reualuto SO^ circulo 4 linea A 
B ab ttjdem dextns ad JistJlrdSt bocefiy ab Etn C ,fer Jtcundam cuolu^ 
^ntm i Jimulcfue ttanflata acreuolttta fpirals fecunda circuUtionts i Je- 
Jpiralis a dta^onait wtcrceptus , rejpe^u Jcmidiametrt Jptralts , ejujt 
4d MEC ptrpem^cuUris eft,pla^am permutat in pur^^o £, & linca A 
fartibmfitiftn$ m dixurm mt^^ 

D£MONSTRATIO. vua^. 

OS T E M &v nt eft enmi , per totam primam euolutionem cir« 
culi SO^fe&oremlXRfpiralispcimx circulationis^ dla-fi^^or 
gonaltintcrccpcum,rcfpcdufemidiamccriXR, qua: pcrpcndi- 
"'^Cttiaris efkadlki£»poitcume£K: ia pardbus (miftFis.Oftenfum eft e- 
ciaii|,percocam fecnndameuolucionem circuii ciufdero,hocc(l,^ 
linca AEversu$LC&dcinccps,feftoremfpiralisfecundar rircn- 
IuaMu&i diagooaU intcf ceptum» re^&ufemidiametri eiuldcm 
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i4 DE LINEIS SPIRALIBVS ' 

fpiralis,qu3C fcmidiamctcradMEC fitpcrpendicularis,inparnJ 
busdcxtris pofitumcfTe. Quarcredorfpiralis adias;onali inrer- 
ccptus , rcfpcdu fcmidiamctri fpiralis , qux ad MEC cft pcrpen- 
dicularis, plagampermutatinpundp £,&:a parcibus fiaiftrisiji . 
dexcras cranfic. Quod crac dcmondrandum. 

P RO P 0 S I T J O XXI.. 

Si lincAquMctcurua a recla. ita Jecetur.vt re^<Sh4li€mus& Imtd 
f§fithntddU,&pitniiip0fiiMeiUHtfi{H0nis fitus thvmt fUga im 4" 
^iamihoeefiti dextTMtn finifiram/velvicipm permntetmi vel dmhdfwm 
veUUemtriesmfiiif. JiUlinejtt€umnJHlieet&re&aJitiiUfmt0efiwt* 
tingent, qmUitejere^x po/ttionedautermitms inenm4 eritiod fnsm eem» 
fdrdtnr/e^ettnmfitMs tth vtttipU^ ittdUm trtutfitum faciens, It4 vt 
in dato itto pHtt&$ ummtemr vmtts pUgst fi^&intes^ 46 edfte uUerm 
fU^dfi&iiitesktcifidttt*. 

DEMONSTaATia 

C A s V s T. 

SIt datacurualinca ABC, & data poficionc re£la linea DB.' 
& pundum pofitionc dacum B , in occurfu redx &: curuac li- 
nex. fcda fit curuain punftis AB adpartes H rcfpc£bu lincar DB, 
& pundiB.dcindc vclmotucLiruac folius, ancred:x fccantisvcl 
ambarum; fcdio AB, quascrac in parcibus AE,cranfcat in pac- 
ses CF rclatione fii&a adlincamDB&pun^tum B. ficqucB cet« 
}B minus fcftiontiffl ab-vcraque patce. Di« 

co, qu^redaUncia ABFcoruam AfiC 
coocineec in pun£lo jpoficione daco B , 
DuodellintiBraiinoceax DB quae diui-^ 
aicplagas;quandoniniirumab H£ pla- 
gainpIagamlF fcftionum ficus pcrmu- ' 
^ tabitur.Ducacurtcda HBlconciogene 
curuam in B. manifeftumcA omnes redas lineas , qu2 per pua-^ 
^uniBIincamHBl fccabuoc , angu 1 6 fqu c A B H acucos facien c , 
fcduras elTc ABCcuruam inplaga DBH. &: quo acutiores fa£ti 
crunc angulijCantominorcm fore fedioncm AB. dum AF rc- 

uoluccur cif ca.£« AdccrauauaiM^uc fc^num plags A£ tunc 

" * pcruc- 
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peraenietAF, quando cum cangcnte HI conaenerit» &motu 
continuato fupra HI clcuari incipiensinplagaCF,raciecangu> 
los C6I acucos,&(edtonum ruum permutabic.Oportec itaque 
lineam AF (cuiusmotus fedtionuro plagam ad DBcomparatam 
mucac) per lineamcontingentem HI cranfiiire, cum ea con- 
^ ucni(re,acqucadcocuruanitctigift*C)Vt mucacioplagxrc^onuni 
ficrcc. Q uo dciemonftrandum proponcbacur. 

Casvs alter. 
Sic curualinca BCD,quam fcccc rcda lincaBN, dum vero 
ha:cmoueturpergcndoad pundum C, &: acuiualincanunquam 
feparata, icdlioncs fempcr efficiatminorcs, vcQJ^ in plagaBM . 
ad AC rcdam pcrgcndo. ita vc cura atcigcritpundura C,&li- 
jncam AC <)ua: plagas diuidunt> indcquc moucri cum pecrcxecic^ 
fediones vt GF in piagam D L transferat. Dico 1 ineam illam re* 
ftam BN ^ curuam BCD contingere , quando ipfa punltum C &e 
iineam AG actigetit. C«^ni enim B N moca ita fccet caruam 

BC D in plaga B M , vt minores.fucoefliui 
Ji> cuadantyacrandcmdennancinea fcdio- 
^ ncsi,qiiattdo atcigeric pun<5lum C,quod 
p difterminat plagas. ab ifto vcri» mota 

. L pum5Io cransferat fcdiones in alceram 

plagamttuncconucrfionefn ritusfcclionumin pundo C fadam 
cfTe oporcuit ; quoniam termmus cft communis dclincntium fc- 
ftionum in plaga BM , incipicntium in plap DL. quarc Unea 
BN m illopundlo in neutra parte fcwVioncni hcict. aliascnim in 
tcrmino plagarum non clTct pundum C.quod cft concra hypo- 
thelim. Linea iraquc BN-fic mota , vc fupcrius pofitum , lincam 
\ curuam BCD contingct in C pundo plagasdiftcrminancc, ad 
quod , lineamque AC referuntur fe£bonum plagx. Quod dO)- 
j&onftrandom pro^onebatui.. 

fROFOSlTJO XXII, 
Hu tkm»Jh4t$f. Dic§ limesm ^EV J^irakm tM fmilh tamr, 

D£MONST& ATIO. 



o 



SxJtMSA cft IZRpars fpiralis a diagonali feda, in 
couptima circQliettolttciQneMEinpattibus iinidris^aft* 

D 
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midiatnetro,quxad MEperpcndicularis cft, RX, &: pundofpi- 
ralis R , quod in diagonali ^Eiacct , vcrsus H N jConfiftcrc. per 
cotam vcro cuoiutioncmcirculi fccundam ,pars illa fcdaa dia- 
gonalijoftcnfa cft in partibusdcxtris confiftcrcia fcmidiamecro 
nerope LC/. quz ad M£C eftperpendicularis, & apundo fpira^ 
Ifef in diagonalsiaceiiteadpartes AEvcrgcre. Oeincepfaueor* 
cendtmus ,iedionuin illarttm plagas Bc ficus, refpeduremiaianlt- 
crorum illarum perpendicularium , 6c pun^orom fpicalis in dia- 
gonali exiftentiutn, permucariinlinea K AE& puiiao£,^uicer- 
mtnus eftcommuttis primae ac fecundxdrculieuolucionumjlc 
tianfireipfas fc(5bionesifiniftrisparcibus indcxcras. quareexde- 
monfttattsin duobus antecedencispropoficioniscafibus linca-^E 
fyira!cm inpuoCloEconcinget -, in quopundoeoiKietfio fic pla* 
garum fedionom \ diagooaU fadarum. Qjiod ecac demonftnnr 
Ottm. 

COROLLARIVM. 

Iraqucfiab E tcrmino prima:circulatiorjisfpiralis abfoluczad 
A circuliccncrum ducatur EA ,&ad fc A cxcitctur perpcndicu- 
laris , ducaturque tangcnsfpiralcminE,qua: A^occurratiti 
*.conftac,qu6d A4> , interccpcaincer centrum circuli & occuc« 
fumconcingcniiSyZqualis cft periphccia:circuliKY£. 

PKOPOSITIO XXIII. 

Sit Hrndits ABCtin quo fe&wut^uam. PDB, aum muifubtenfi 
liimttmrDE* ud funlhnmDdKumridn^ems timkm,fi4m fmU^^i t 
tvttiiitgttiMG.dfwUki niam fmiShrtSh DB4dWS tangentm dti- 
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^n^tetferf^ukcuiaris /Hia centro 'verc F adlH rc5fa ducmr F 
ZK , qua fe^oru Arctm fecet in Oi & renam DEinZ;& re^am l H in 
^M&f Tiacertte intermfmp E&t49gciUem DG. Due IT mdhrem 

DEMO NSTR ATIO. 

Et cnimanguIusTZlrcauscft, vcl obtufus,vcl acutuJ. 
Sic crgo primum rcaus TZl,Suando FK brifccabit DE, 

' maior tunc crit TI qulm TZ^ 
c&mTI tuncopponator reftoi 
T Z auteoa acuto. Sed quando 
FK fecabit DE, itavc DZ mi- 
norfic qu^m ZE, eric aogulus 
FZD , feu ilU oppoficus TZi 
obcuAis,quare&TI huicop» 
pofita matorericquamTZop- 
pofica acuto. 

Sittandeni fcL^r^ DE,vcma« 
iorfit DZquam ZE^critFZE 
obtufus.&TZI, fcu FZD qui 
dejnceps acutus.ac cxtcriorF 
ZDfcmpcr critmaionncciio- 
ce FED,rcoFDE; cnixqualisTIZ.ob parallclasFD,Hl. qua- 
TcFZD , fcuTZl fcmpcr maior cric, quam ZlT.quare &:hoc 
tcnio cafu maior critTI qnam TZ. Quarc vbicumquG^ponatur 
TI /cmpwr critmaior, & TZ minor. Quod erac demohftraa- 
dam. ^ 

COJIOLLAIII^M.* 

Quia vcrb^aB&umTiacet «nter arcumDOE& tangcncem 
DiG pc r hy potHefim , fecabic afcus redam TZ in pundo 0,qua- 
«c» T Z maior eric qu^ O Z. atque adeo muko maior T I 
4uAm^^j£>« 

9 forcs iT to. XTir. 

lifdtm pfiiis ^fi-kftmBo O interfeiiitnu arcus DE , & fecantit 
fTJCy asefUmr OL 'e^ualm iJi.J>k9 fim&mL» iit$er€emnm JP ^ 
fibteiifimDBf^tumefiw 




it D£ LIKEIS SPIHALIBYS : 

D£MONSTRATia 

CV M cnim fic dcmonftrata T I maior quam TZ ; arquc TZ 
maior quam OZ; multoquoque maiordemonltratacftT 1, 
quamOZ.Scd HI maior eft quam Tl, cum pun»9:um T iaccac 
inccrH &: l.crgo&multomaior adhuc crit Hlquam OZ. Sed 
O L xqualis polica cllH I. crgo & O L multo maior eri: quam OZ : 
quarc & pundum L vltra fubtcnfam DE vcrsiisccncrumF ficutti. 
cft. ergo intcr centrumj^ &c ipCain JDB poljcum eft. Qupd dc- 
monftrandum erac. 

i» pes i'T/0 xxr. 

'Siffai»€4t»r £D m S., OidetDS extfM. tisni^mm, ftiiMm ungtm 
Gt>m &dcatm F dmumr FMS. ^im tf&AmXP» 4d tsttgmim' 
ftrfmdmUfem , & ddwmkm fr9d»0Mm yfieetm N fmtih ; e^dU* 
itimtirDJfjm^mum ,&arc90pM, Die» miftmm efft XP, qndm' 
2iS, 

DXMONSTRATIO, 

QVoN I A M igicur XP duda cfl arcftaSD,ad tangentcm 
perpendiciilariSySfprodu&acftadcircumfcrcnciamcircuiiy 

qucmactingicin pundoR. at- 
que cciam lc^a eft in punde 
N , quod iacec intcr tcrminos 
QMjCrit XN maior quam K. 
P.angulusJrDEacucus cft:cr- 
go qui deinceps FD S eft obtu- 
lus. ob paiallelas FD, NX. 
aneohis N^S ^mlis eft aa« 
guIa-FDS, atque etHUB olAQr* 
lus; quarc iDaioteittNS,q«liii 
NX^ fed SM mticft eft qd^ 
NS. etgo & multo maior eric 
MS, quam N X. Scd NX 
maior cft quam P X , quare 
^longcadhuc miior critMS.quam PX atque adcoPX ninof 
XJUc^uam MS. Quoderacdemonftxandiini» 
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CoROLLAmyM. 

Hi nc fequ icur , fi in MS a punftD M» accipiacar aliqua nAaM 
V zqualis PX » certninmn illius accepcz V non actifigeie reftam 
SD, U propterea iitam eSc incer punda MS. 

PMoP4)siTio xxrt. 

Sit Y(6fd EM ^(fualis peripheri.t circtfiiKET, cuiusdiameter KE fit 
.4d Angulos rc^fos poJitA fufer reUa EM; centrnmq/te tpfius fit A. ah alti' 
tfOterrtJino re^U EM ducMur pirpendkuLiris M^, jecjuHiS fimidiamttro 
cornpleatur para/iebgrammum M E A^. ducxturtjue diagonalis E 
intra cmuLtm autem defirihatur JpiraWs pnmx circuLuio/iis AHGFEt 
cutus termi/tus/it E,dfin fccundam circuiitionemconHttiittu.r EB* Dicio 
dis^Hdlem E^ J^iraUm contin^rc in ^uncio E^ 




DEMONSTRATIO. 

QViA pcrhypothcfim AE norraalis cfbad CEM. cftquepun- 
dum Etcrminus fcmidiamciri^cangctCEM circuium KE 
Y in E. & apun^o E duda c(l diagonalis «^E, quz angulum AE^r 
minoremredo facj;u quare^E rccabicdrculumin» pun£lo. du- 
catur acentro A femidiameter A«i,fa£buseritre&or £ A*. proptec 
fpiralem aiitemyie habec cota circumferentia,ad (emidiametruins 
vcpars circnm6rentix,adremidiametriparteraanalogam. tdcft 
vtre^.EMtoriperipheriacxqualis,ad femidiametrum A£,ieii 
^jequalem perpendicularcm ^Miitapars redae EM.veluri E\ 
je^auspaccipe^pJierijB dacie,ad peipjendicnlarem,quae a diago« 

D iij : 
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nali E^adpundumAclucetur. SitfcftorAE* figurx 




hacteciinda ligQfa« Inque eoaccipiarur l pundo EreftxBxar* 
cus £d arqoalis. & ^diagonali , eidfque pundo I ducatur ad 
'ApunftuniperpendicularislA.deinde k cencro A ducacurad O 
cerninumarcus £0,quisequalispoficuseft redz Ex/cmidiame* 
ccr AO,quxadcangcncem£M producacur, fecabit ida AO per- 
pendicularem I\,qu«^diagonali (p£ ad x pundum clu«fba eA^,.ia 
punfto TiacenceintertangencemC£M&circuii£0#circum* * 
Ferenciara, vt fupra demonftratum cft. quarc pcr ca qujc demon- 
ftraraquoquc funt propofKionib. 15 &: 14. qiixab O punfto in- 
cerrcdioniscircumferentia!; EOa &: fcmidiamctri AO (quxpro- 
dudaad tangentcm EM fecat perpendicularem Ia ) accipietur in 
ipfa AO rcfta OL arqualis perpendiculari 1 X, maior crit quam 
OZ, parsciufdcm femidiametri intcrccpra intcr arcum EOcc 6C 
ipfifubtenfani fctabitcrgo OZ fubrenram E«, illiufque tcr- 
minusLiaccbitintcr fubteniam 6i cencLum A.& vbicum^uc ac- 
cipietur fcmidiameccr pcrtingens aiarcum fcdoris LAu fccans 
fubrenram Em ^ idem demonmtum eft , qoare omnia p onda illa 
incer fulneniain E« ( quae parseftdiagonalis) &ccimum Atace* 
bttnc> neceam' fubcenlamactingenc. 

Sed faftum eft vt coea £M adM^ in prtmafikuTa, id eft, vt 
tacircumferentiaadremidianiecnsQl, ica £A.ad I Aob parallelas 
lA,fM.aereftc £A.poficaa'eft cqualts arcus £0. roftae vero Ia 
poficaeft sequalis OL, qaue pun£lumLeft inipiraU.ade6qu« 

cmniapundafimiUccraccgpttininiiaU wb^ 
teniamEii. * 
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Prodofta ficdiagonali$ ^£in9. & arcui £4 ponatur aBqu^lit 
ET. &acentro A ducatur A4 femidiametcr, producaturque ad 
£0 & in pun£io 9 cerminctur. item ad T cxcitctur perpendicularis 
GTV, quam fccabit A 9 in S pundoiaccntc mtcr GE circuli cir- 
cumfcrcnciam, &:tangcntcm EC. ponaturdcindcin A9 apur.do 
4 j quod cft m pcriphcria, rcda xqualis vcdx T V. pcr ea qux 
dcmonftraca funt propolitionc ly 4^ a:qualis TV minorcft, 
quam>|/3. cftautcra pund:um B m fpirali iecundx circulationis. 
quiacftvt tota pcrjplieria, adicraidiamctrum A4 i ita totaperi- 
phcria vnacumarcu E^fimul, ad totam fcmidiamctrum A4 vna 
cum parte 4B finml. id e&,vt M £,ad A£i ita M £ £ T fimul fum- 
pca;,adA£,TVfimulftuDpus. Id^mque ioomiitbusaliis pun- 
ftis demonftctbicur. Eronccrgo omnia pun€b fpiralis recundc 
circulationiSyiaiilofitu, iDCerafaimcircujiprimi,^ diagonaJem 
prodoAam 4 E4. nuUumque ipfiiramcam atcingcc. 

Eft aocem punftum E cermiAu^ prima? circulattonis & inicium 
fecundsein fpirali, ipfumque in communi incerfedionc diagpna* 
lis ^£9, & tangentis C£M ficum cft, quare in cadcm diagonali «• 
ric. In co igicur vno pundo diagonalis attingicipir alcmtquare jn 
eo ipiam tangec» Quod erac demonftrandum. 

FJLOfosiTJo xxm. 

Si linea reSta J^iralem in prima circuUtione tangAt , a prmcipie cir- 
culationis ad contaBum ducatur re^a lihea / angulm quem fauet cum 
tangente,ad f4r$es amecedtntes chtujm ent, ad confequentes vcro ofn- 
tns, 

Hac fropofttio fiquttur ex antecedentihi, rfi enimin antecedenti fi~ 
gnra angubu (9n$a£hts ^hnfus, AE^ acutus ftr JhwHhr^m. ati§ 

DEMGNSTRATIO. 

SI T fpiralis in prima cifculationc DCBA, cuius principium 
D dercribacur ci rcu I u s I B £ ,c u i u s fcmidianerer minor (ic D A 
fcmidiamecrocirculi primi^ittqucDB.propcerlineam ereofpi- 
xakmpatces cirouli Blanieoodc— csiBtcaciccttlaciowem ipi^aiis 
gratit*ftastcsntcj6icqncncosfil^catfia ipliua; minoies (iqnidcm - 
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fant in his fpiralis fcmidiamctri; in il- 
lis maiorcs femidiainccto circuli IBE. 
fecabit icaquc circulus fpiraiem,fc- 
dionis coramunis piindum fic B. fa- 
cicnt itaquc circulus &: fpiralis angu- 
lum cucuiiincum IBC ad parccs coii- 
cauas;& oppoficum GBH ad conuc- 
xas. cangac iinca LKcirculum fpira- 
lem. cum crgo G B H fic angulus in 
communi pun£^oincerfe6:ioiiist U ex«~ 
cra circulom fim parces fpimHs aace- 
.ccdenres,jncra ver^fequentes, rcAa LK» nequecnmBG.ne<|iie 
CumBHlineiscuruisconueniec. neque eciam cum B communi 
pun^ointerfedionis, cunccnim cas fccaret, quas cx hypothcfi 
iblum tangit, angulo ergo GBH reda LK fubtcnditur. fcd 6C 
.langicctrculum Sc fpiralem, in pundis videlicct H, G.ad h.-cc 
icaqu^ punda ducantur DH, DG. eritangulus DHKredus, 
quoniamadconrailuspunftum acentrocirculi dudacft DH 
qui deinccps GHD rcctus etiam crit. fpiralcm aiucm tangit LlC 
in punclo G adquod dudla cft: DG.angulus crgo LGD exccrior, 
maior c(i re»5loGHD &c interiore,&:quideinccpsHGD minor 
re(i^ocric. Qnareangulus LGD adpartcs anccccdentcs obcufus 
crit. KGD Ycro ad i^^uentes acutus. Quod ccat dcmonilraa» 
duiD. 

OPOj J 2 J 0 XXVIIU . . 

SidmbimMFN rf^4 UngAtHned EM, tja^ fit einsdnmnfotntU 
.jMMlut&atmtnnwtA^dip/am duihfit perpendiCHkm JlMiithttfttt 
jie9tbm ttmtr§ A4td.tmiimim E dnifd^ AE^i^MdfittratriM^Ltm AB. 
M ditteittmrad EM pnptndicitiitres ilittettji&^ & parsBeLi re&x AM » 
ttmpe SC, DGiftid /emidittmetri fittit aratkritm BDi entnt fit^nlorttm 
iircumfereittijt dtftuttes tM^tikm fitf^^^ts CEyCE inter psrpettdicuU' 
rem &liited termimm comprehcnfis, iaefi, periphem drculi BCsfiittlis. 
.€fit4»^miCE, &dr€itmfitrettti4 W d^tudit efiuti^eitti QE^ 

DEMONSTRATIO. 

ESt cnim vc AM fcmidiametcr ad ME tangcntem, ita BQ 
fcaudiAmeca adCEcaogeacexn» fcd cIlME aequalis circuU 

MN 
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NOVA 

MK circui 
tix, crgo C E arqtia- 
ht c(l circult CE 
circumfer^hcke ; & 

^ ^ fic deinceps GE x- 

^ jmT qualisfricperiph&* 
circuli DG. 

loh. BaprifkaTorricelius GeomccrafabtUiiliiiius hoc demoo- 
Ibrauic. 

t KO F O S n 10 XXIX. 

Sit tH rclfii J^y pars accepid T>f ^qualif arcui ACD circuli ABD 
C» fuius ccntrum fit f{ & fit didmeter AD ad Djf perpendicuUris, adto 
vt ^Dy circuLurn tangat tn D>ab y puniJo tfigatitr yC paralUla /1D , 
(^a^ua/is FDscomp/ea/ur^ue paraUcUgrAmmum DFCy.ducatur etiam 
diagpnalu CDi wtra circulum autem »pofita AF prtuciph circulatio/iis, 
dtfiriUmr Jfirslit fy LD,^Ud re/fondeut mtti 4Jlfitmpt»ACJ>& con^ 
> JipMVMr W^* Pit» iMfftukm GD Jfirafm atmtt^ «ip /> 



'.1 



PEiiiaNSTRATIOi' 

QVoNiAM angulus FDy rcftuscft, &circulum tanglcQy'; 
in D, dttda diagonalis GD circulum Tccabit in £ 2d D« 6C 
duda acencrpfcmidiaiDetrotEfaAuscric fedorDf£..propcer 
rpiulcro autcm fe haba arcus AC D^ad FD i vc pars arcus ACO, 
adparccm femidiamccro FDanalogami vcluci^dudaperpcndv' 
culan IH,vtDy,adyG;itaDH5:qualisarcui DO,ad IH pcr- 
pendicularcmadDy &:parallclamad Gy. a ccntro Fducaturad 
.O ccrminum arcusadfumpti femidianicccrFO^quxad taiigcn- 
cem Dy producatur in K. ha:c fecabit pcrpcndicularcm IH ia 
,pun£t<>T, quodiacet intcr pcriphcriam DCEfiJtangcntcm Dy, 
vc fupra dcmonftratum cft. quapraptcr per ea, qux cciam dc- 
monvtfaca func ptx>poikionibus 13^x4. qiiazabOpun&ointer- 
ledionis circumfcrenciaE& iemtdtatnejcri FK. prododc ad K,5^ 
;lecantis IHin pundlQ T^nca ipfa accipiecuTOLxquaLisperpenp 
.4iculatiIH maiorericquam O Z,quap eftincerccpcaparieiuuleta 
,£:midiamecti FO iacerarcum DO£, &rubccnfank£>E.iftidfque 
acceptx OL ternuntts Liacebisi|ucer fubc^n^ DE ^ cci^. 
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•tfumF.proptcrrqualesaurcm pofitos arcum D0,&: re£iam D 
^ H,pundumLeft irrfpira!i.& vbicumquepundum Oaccipiccur 
&fcmidiamctcrFO,idcmclcmonftrabitur j quarc omniapunda 
iilafpiralis inccr fubccnfam D£,quzpars cddiagonaiis^&cca* 
trum F iacebunt , ncc cam fubccnfam accingent. 

Quoniam ver^produftaeft diagonalis in S, pcr ea qua; dcmon- 
^rauruncprop.if. MV «qualis PX, quza prodiifta ED per- 
pendiccilaris du&.eft ad tangentcm Q y , mtnot eft quam MS. ^ 
antem punftum V m (ptrali continaataiquia eft vt arcus ACD ad 
FD,ideft»TtGF,adFD}itahiarcusfimul ACD, DM^ideft^ 
. <arF,DPfimul,adFD»PXfimulifineFM,MV. Idtequeinom- 
nibus aiiispun&isdcmonftrahicur. enintcrgoomniapundafpi- 
taliscontinuacz ^Dper VAei^interarcumDICB,Ac £D5. qua- 
renullumipforum diagonalemattingct. £ft aucem pundum D 
infpirali, ipfumqucin communiinccrfcdione diagonalis GDfiS 
tangcncis Dyfitumcft, quarein ipfa diagonalicric. In co igitut 
vno puninro diagonalis GDS atcingic fpiralem, ide6que io illO . 
ipiamtangit. Qiiod crardcmonftrandum. 

Idemdcmonftrarc liceteuoluco circulo pcriincam yQ. diago- 
naliscnimGD,aby in D cuoIutioncfada,fpiraIcm fccatin pla- 
ga finiftra i perpcndiculari. circulo deindc cuoluio )l D vcrsus 
fccat diagonalis fpiralcm in plaga dcxtra a pcrpendiculari, 
idcofjfta conuerfionc plagarum inpuodoD^tangit diagonalis 
pGSfpiraicmjndi^kopufl^oD. • 
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rnpriina ^iair €srcal«cione»fiadpunftum altqiipd-vtD,qa! 
ceiminusnoiificpriiiUB drcalarionb, ducacur D Q ouigens, ac. 
dcinde DF,qu2 ca6h)m,ftprincipiumrpiralisiongac.Aeapund6 
F ducacurFGadDF pcrpcndicularis,^uas occucrettang|CnriD 
G*^quia angulus FDG e(b acucus} eric FG incerccpta incer F 

ftrincipium i^icalis & G occurfiimttnceBcis 9c redx> FG, a^qua- {^^: 
iscirculi, quipercadum cranfic,pcripheriatpani, incerccptx in- 
ccr fcmidiamctrum AF,quacprincipiumcftcirculationis,& FD, . 
qua; tadum &c pnocipium rpiralis iaogic* fccuodum pacces ancc- ' 
«edencesDCA*. 

COROLLARIVM I-I. 

Conftat ctiam, mcnfuram anguii FD G, nempe F G , a^qualem 
eflre arcui ACD fupcr y D cuoluto,ficuolui fupponatur. cui cuo- 
lutioni rcrpondctcirculatiofimilisACD,idquc erit vbique. &c. 
quot crunt primicirculieuolutiones,toteruBCcirculattones cir* 
euliperconcadlumcranrcuncisiacquemcttrura anguli FDG cocr 
partibus ctccularionis, vel coc circulacionibos incegris, fcuperi» 
pherits ctrculipertaftum cnnfeoncis eon(labtr»quoc primi oii^: 
culi euoluriones fiierinc. namero quippc a;qualesfuiic»ftemi^' 
dem femper adleinuicenrracionis. 

PROFOSITIO XXX. 

Eadem erit demnjbtM^ m tmMU$iemhm fi^itmihm. Si enim i»^ 
ftttmdA circuUiitne McifUm punSfum D, ^ui terminusiUiiun^n fit, ' 
/erD eh/crihatur circulus EDOC. deinde ad D F erigdtmr perpendkuUri 
FG^ dqu4lis toti ctrcunifirentid. cmuli EDC ( qud refiondet toti primx 
drculi primiABH circuUtioni) eiufifue parli E D (^u,tparti Jfmilirejpon- - 
detfitundd primi circuUcircuUttanis ) fimu! fumptii.recid vero FC du^ 
uturDy psralieUy qud circuUm ungat inD.& compkatur re^dHgulurn^ 
FCyDi^turquediagonalij CD.intrA circulum auttm ABH primum, 
defcriptdjk fptral^ FKI H , cuius .ctrcuUtionis principium efi femidU^ 
mtter FE, twftinitetm-fue pet fecunddm circulationfm tiUL . Dk,q di4^ - 
^nhi/em €Djpndlefrtconttf)gere in punSto D, . 

D£MON$T>RATIO; 

I}£iL*«a«ntmqu«4emonihaufuAC( reftac;, quai^drailiD^ 
\ EC dfcwmcBria ia lanidiamAllb accipicncor sBquglcs ^ 
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pcTpcndicuIaribusadiagonali GD in Dy dcmiilis (qux pcrpcn- 
diculares candcmracioncmfcruenc adFD,quamdiftantia ipfa- 
rum a D adcotam Dy; fcu candem, qu^lm feraidiamccrorum , ia 
quibus accipiuntur,di(lanciaaremidiamctro FD, adhzc/imul 
lotam peripiieriam EDOC,&:arcum ED) fecabunt fubccnfam 
fcifioris,qucmcfficitDG fccanscirculum DOC. omncfquc tcr-- 
tnini illacum acccpurumin fcmidiamctrls a circumfcrcnciacir* 
tQlifant in fpirali ,quareomnia pundafpiralis HD, dcinpco O 
fanc excra lineam DG . conufiuau edani cdm focrtc Gin M« 
fpiralis HD in DL» oftcnfa fttncomnta piinAa fpiralis D L, denui 
pcoD,e(Ic extraUneamMD. quare Unca diagonaUs GO iptu* 
lcm comingic itfO. Quodcrat <lcinon(b»iidttiDci. 

CoiLOLLAlllVM L 

In (ccundaigicurcirculationCy&aliis fcqucntibus; fiadpun* 
£tum aUqood^vcO^qui tcrminusnondcfccundxcirculaciontSi 
vcl (equcncis, ducacur DG tangcns; agaturquc DF, qujc ca- 
dum &: principiumfpiralis iungac. dcindca pundo F ducacur F 
G adDFpcrpcndicu]aris,qua: versus parccs fcquenccs fpiralis 
occurrct cangenri DG. crit FG (intcrccpra intcr F principium 
(piraliSy&Goccurfumcangcntis&redxFG) xqualis his fimul 
iumpciscop pcripiierix EDOC &:arcuiED. 

CoROLT, arivmII. 

Hinc eciam fcquicur, fi aJ [ciininum fecundae circulationis 
tangcns ducacur, &auduadprmcipiumrpiralisrc£taducacur; 
^qua&fpiralis principio cducatur perpcndicularis, quac cangc^- 
ctoccurrctifQreintcrcepcam incerprincipium (pi^aJis &*occur- 
fum cangcncis duplam pcriphctiaccircuU lccttttai. Quod ctiam 
aliicr dcmonftrabifflus. 

• ♦ * 
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DEMONSTRATIO. 



DEscAiBATVB.. drcalias JDSy ccntro fa&o in JB , duca- • 
curque femidianiecer EFZ. aefcrifoatur deinde circulus 
per pundlum F. * oftenfa eft EN a^ualis aroit CIF , 3i femld. £ 
■ C L, qu« principium eft drculadonis , & ab £F femid. qux ca- i. 
^um & principium fpiralis iungiCjComprehenfo. cft autem arcus 
CIF fimilis arcui LQZ»ideft,refiduocuoIutionis,duiiificri ifi- 
•tdligitur ab S in T. quapropier enc»vt£F rcmidiamecer,adtt- 
- cum CIF } iia £Z fcmidiamecer, ad arcum LOZ. fed propcer e- 
uolutioncm zqualis cftZTarcui LOZ.quaproprer cricccianf , 
vt rcmidiamcter EF ad £N;ita fcmidiamctcr EZ,ad ER ,rcQ 
ipfia:qualem ZT. &:pcrmutando,vtEF,ad EZ; ita EN , ad E 
R fcu ZT. &: inucrtcndo, vt EZ, ad EF , ira ER ad EN. vt autcm 
EZ, id eft , QS ,ad EF , itaQR ad ER. ab xquali crit, vt QRad 
ERjiiaERad EN. quaprotcr EN incontinua proportionecm 
iTC^arumQR, ER. Qiioderatdcmonftrandura. 

GOROLLARIVM. 

Si icaquca pundlo Z cermino rcmidiametri, in quo circulus 
prtmtis tangic re£bun ST , ad punAum R ( ce^inum motus cen- . 
Cti, ciiin euolutioptocedet ab S in T s auc pcindpium:inotus cei^ 
ni» fiprocedat euoiudo^ Tin S.) re^ ducatur ZR , xquidiftaF* 
bitcangenci GFN. demonftratum eft enim , vt £F ad $N,lu£Z 
ad £R « ac vbicnm^oe eric cangens GFN , femper aequldiftabic 

■ E iij 
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*ete'2|L IdemqucinreqajQiicilras fpimlktiiNiulicioni^ 
i|iflqtit4>ircQli enolacioaibiis«iieiiieci quomamZTdeEN mni* 
lifcos arcubus , (itariqiie nmnero pen^kMMsvm, (x integr» fiatg. 
«^pi^es fanci 

jfRopos irio XXXII. 

S/ rcHdiijted jfiraUm in termino ficundjt iirHtUiknis tingat , &k* 
taitu ad primiftum Jpiralis rcUd duutun^tque ctiam ad frtncifium 

Jj>iralis rclU agatur , qttj. ,td tungcntcm frincipium & taStum Jit per— 
fcndicularis , quji^ue produ^a tan^erjfiprodu^d oicurrjti interccpta in- 
ter princtpium fpiralu»&, otcnrfim tanffntts dsfU ertt circumferemin. 
wcuUfccundk* 




DEMONSTRATIO. 



^It BDcircuIus primxcirculationisrpiralis^qui perCDre'* 
O^^ni if^ prima circularionc euolttaittt.fecundum feriero C E 
D>&ptrDK in fecutKkcirculanoneiCuoIuacor. cencrum. vcr6« 
feracur rccundum rertmn AGBl. a pundo K, qui terminus eft« 
femidiamccri IK, in quo circulus PK-cangit rcdam KC > <3u- 
catur KA diagonalis redanguli AIKC. fic aucem POL fpiralis 
fccunda: circulacionis,ciurque cerminus L. pcr quod pundum 
defcribanu circulus (ccundus N L. & ad pundum L duda (ic 
cangcns ipiralcra LM. pcr ca quz in anceceddnci propofit. de- 
njonftrata fiinc ,2cquidiftabunt inccr fcKA,LM. quaproptere- 
rit , vt Ki, ad I A i ica LI, ad IM. eft auccm I A dupla ad B ergo 
lA dupla ericperiphcria^ circuIiBD^acqueideoa^i^ualiserit pe- 
ripJteriaErcirculi NL,qu2dupIa eft periphcrixcitculi BD.fedlL 
ilupla cft teftft I K , propcer fptrtiem. Ergo ttcoca IM dupla eck 
feteTlAy^cittepcriptieriectrciiKNL «quaMs eft^eticiMoelMl . 
-eciam dopla cotius periphcanc fiiWVU N £m Quod CiirdwinflW^ 
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in cenia.verb circulatioiie , JciiiooAcabicur IM tnph peri^ 

phcriz circuli tenij NL. tuHG ecenim parallclx ^uoqiie erufi^ 
ICA,LM.ericquc rcmidiameter Llcriplarcmidiaroetri IK^qua^ 
rc cticlMtangcnscriplaadlA. fcdlA, hoccfl, cripla ciiofutio 
circuli BD , erirarqualis pcriphcria; circuU ccrtijNL. crgo &c IM 
tripla cnc penphcrix circuli tcrtijNL. In quarta vcrocircula- 
tione IM cric quadrupla periphcria; circuii quarci. to quiau«. 
quincupla circuli quinci. &: fic dcinccps. 

CorollarivmI. 
Sequitur cx dcmonftracis,qu6dincontinuaproportioncfunt 
intcrccptalM.totapcriphcria circuU darx circulacionis> & cir<- 
culi primi peripheria. eft cnimMI, ad AI ^fcu pcripheriamcir* 
Culi N L ; ica IL 9 ad IK. yt autem IL ad IK % lu cota pcriphcria 
circuliNL ad cotamperipheriamBD.abasqualierityVC Ml, ad 
tocam peripheriam NLiitacocaperipheriaNL circuli dacae dis 
'telarionis , ad cotam peripheriam ciccttli primi.PK. 

COHOLIARIYM 11. 

Hx illis ctiam rcquitur»circttlorumordine rtfmptonioifer^- 
pheriaslcrczqualicer fA^raceinprofrelBoiieaririimericay cdc- 
que inter fe vt latera. raenfuras ver6 angulonimcontadttf , e0<s 

fcfCjVt illorum latcrum quadrata. 
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C o R o L i A Jt 1 y U» 
£x illts etiaffl conigimus,nienr^k^f^^lorum conttAttim 
m cadem effis inceriii.ratione^^ac quadraca rcmidtamecroram 
:|Cifh]lorufn,qiit pcr conta^Oi^jji}^^ j 
, )^Sfen»s ^rcHe ofiendttmis, tmmd., ^i^iix^^tme^es aUucerlde ad 
,llnjf^tiJe demonjh^t de jfjfira)em Unf4imtangtht 'thu)s , eArnmque^it- 
frieuttius. Sttferefi yt de j^atik i lineis J^traiihtts cmtetttit tn^tm^-' 
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tirniffitta reeUtcaxfur. PerinJhii^afiljgiitdtimcifcuU^ukmJ^hraU 
ns efifmnldmhic ftrfdtndd^ & fif €mfdr§^miem iffmm intf fi 
fthfgnmnm dnflo hktexitm mtmer» 4it&$mm, qudm r4ti§nem enim in^ 

ter fittnthHntfolygon i^eorffm increfnentd ,eAndem inter fe /patia te- 
wehnt , /jq»e fiijfffijrttm frofortio imuem^ rm$ mitt4$x frtfortionis 
* tffarchit»' 

fKOPOS IT l O XXXIIi, 



t 



i^ddttione inJinitAfdrtimn centinue frofortionalium fubmultipli-' 
cirtm adcuius magnttudinis y tfficuurtnagnitudo qujt preptus ac proptus 
aaedit in infmtum , ve/ ad tpjam magnitudimm prirr:o pQjuamj •vcl 
fartem tpjius , q^d diimmnAtmm habu vnitate minorem frefortione^ 
Juh qua fi fartinm iddmo* ■ : . . t 

DEMONSTR ATIO. 

SI T linca AG ^quxin iiarccs proporcionale» cotKiaoas ii» i»^ 
ttone fubdupla dioictocuc , ncmpe in AB , BC , CD , DE, E 
'Fi F^. cad^mquc proponioiie diui(a incclligacur rcfidua tQi 
«»qa« pftCCCS iuBuladdantur , {incquc HI > IK , KL, LM , MN^ 

^i.^ficH£aequahs Ai^* Dico,qo6doiiiaes 
illac parccs concinu^ proporcionales , quanco 
plurcs accipiencur , Cmuladditac magis ac ma- 
gisaccedent ad totam magnicudinem A Gjqux 
dcnominatorcHv habct vnitare m^norem , dc- 
norainatore propox;uoA^ paici^n» cominu^ 
proporcionalium, 

Cum itaque AG in-Ajbdupla rationc fcda. 
fk, U. rcfiduum cciam in rubdupla,erunt om- 
ncs parces a^ iniiiccntduplx. ^arcium autem. 
prinMi*fie«D€eee«Kiit AB , caquc fcqucncis* 
BC;dtipl4i (l i(ic <l&teps in infiniiiiii) vnaf 
qua:'qiic anccccdeAtltsm dupYa cffi(^iilequen« 
tis. ifM^aucchi parciunnliai&^|||^w 
ccdi[if;tcf$dua cnim fenipcrijlBksWq^al 

; lifec kntctcdt^fi Fit«^ 

'^'\ruin 'additlane; duplair^tice^dci^ 

gnicViiiiiiCtn A G «qual^c pocc^unc , qtiia con> 
flcifoentum^ icneipct^aftft; drcui^l^dSnfiptti^UMaaem 

pcopoi. 
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DEMONSTR.AT10NES NOViE. 41 

|>roppnione,rc(iduuni feu complcmentum minusacminQseuao 
diryergoHi minosac minusdiffcrtabAG,dd adipfioszquali^ 

ratcm magisacmagisacccdit,diftarquc ab ca vna partczquali 
vltimar cx diuifionc ortx. eft autcm AGcoramai;^i)icudopropo- 
fita,qv]a: vna cft vnitas, fcu totum vnuin,&:-f. proportio vcr6 
cft (ubcinpla, fcu-^ . crgo magn;rudo,ad quam acccditcffcftacx 
addicionc partium,dcnomin,icorcm habctvnitacc minorem de- 
nom m a to r c propo r cionis^fub ^afa^ cftparcium addiiio.Qitod 
crat oftcndcndum. " 

Sitvcro addicio partiumproportionalium fubtripla; vt in li- 
ncaOX fintOP, PQ^QR , RS. oftcnderc oporccc OS cx par- 
tibus prardidis conftantcro, icccdcrcmagisacraagis ad OT fc- 
miflxm totius OX. 

Qu^niam OP cft trienstotios OX,il PT remis crientis OP 
ipfi ad^tor , csic OTrcmis tocius OXt & PTcriensdic cotius 
OT. fed&PQcriens eft ancccedentis OP.eric ergo, yc OTad 
TP otaOP , ad PQ^ pcrmutando vt OTad OP, ic» TP ad 
PQi&conucrtendo, vtOP adOTiitaPQ^adTP.fedOP ad 
OTeftvcaadj. crgoPQ adTP cric vciad j.critergo TQ. i. 
PQii» atque adeo PQdupla ad TQ. fimiHrcr& QR cricnsan- 
lecedentisQP^duplaeritadRT; & R5|y ad ST dupla cric. 5£ 
fic dcinceps. Omncs icaquc partcs in proportionc fubtripla fi- 
jnul additx ,a fcmifTc totlus dcficiunc vltniiar partis additx dimi* 
dio. quarc, quo plures in continua fcric fubtriplar partcs accU 
picntur ,co rnmor vltima critin additionc jminor proptereacius 
lcmis, quo dcficiuni omncs fubtriplx partcsadditz a fcmiftcto- 
tius. Magis igjturacmagisha: fubcriplac partcs ad fcmiflemto- 
tius acccdunc , qui fcmis denominatorcm habcr '- vnjcate mino- 
rcm dcnominatorc proportionis fubttiplx, qiu c(i~ , fub qua 
partium fic additio. Quod fucrat demonftrandaim.ln ahispro* 
j)orcionibns fubmultipiis idcm oftcndetur. 

EXEMPLVM IN NVMERIS. 

Sic Itnea AG , quzin parces proportionalescontinuasin ratioA 
ne fubdu^la diutdatur ncmpc in AB 7 , BC , CD ^ , D£ i , 
£F 7^>FD ^^, Dico ex partibus illis propottionalibosiimQlad* 
ditis efiicraltam magnifudfncm Hi , qux' propius ac propi^ itt 
infinitum accedic ad ipfam magnicudincm A<S. 

Pofitis cnim H IjIK> KL» LMjMN^Nf xqoalibus prar^ 
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4:t ID^: LINEIS SPIRALIBVS 

_ djdis AB , BC &rcfiduis, accipiaotur tres Hf, 
IK,KL,Uocc(l f i ^ cfHciturmagnicudoHI* 
dciicirque a toca AGvnaodaua^ncmpc D 
G. accipiantur dcindc quatuor HI,IK, KL, 
■LM. hoc cft, ^ J.. i cx his partibus fafta 
ericHMli; dcHcicqucab AG vna deciroafex- 
ta, ncmpe £G. (^odfiquinque accipiantur, 
critfada HN cx parcibus pracdidis &fupet- 
addica M N ^^. critquc H N , dcficictque a to- 
ta AG vna trigcfima fccimda parte , ncmpcF 
G. Qiiodii adfumatur cumprxdidis parcibuf 
N t eric tota H« Quarc cum HL fu j-, 
HM ;{, HNf,,H6 Vl^magisacccdit He ad 
totam -AG,quamHN. & HN magis , quam 
HM,&fic dcinccps. Additio auccm fada cft 
j partium continuc proportionalium inpropor- 
tionc fubdupla.&illxaddic^ ad vnitatem in- 
tcgrain acccduntmagis acmagis, fcu ad vnum totum intcgrum. 
crgo ex itlarum parcium in proporcionc i ad l. additionc com- 
;ponitur magnitudo , qu« ad ^ accedit magis ac magis; & deno<* 
jninatorem vaicace minorem habct, proporcionis t. adx. deno- 
minacQre. 

Sic ver5 addido partian<iotttinu^proporcioiialluminratione 
^ttbcripla. SKqueOXvnitas,ae.OPtticnsilUus,PQ Q^.V* 
tiS fi. acctpiantur OP,PQ |- & ^ ericOQ ^.deindeaccipian- 
tur OP,PQ^QR , hoc eft , i, ^ cric OR ;f Teni6 adfu- 
«umcnr OP,PQ, QR,RS ^ cric OS actfeduncar- 
go partec in^ontinuapropotcionefubtrtplafimuladditsead fe- 
«roifl^ai} & quoplurcs addentur^magis accedent. propius enim . 
.ad femiflem accedunt {f « qnam '^^ , & hi quoque magis quam 
Cum icaque patcesillx in fubtripiaproportioneadfemiflem ac» 
cedanc feu i ^nc illa |iais tocius dcnominatorem habens vnitate 
^ninorem denominatcire Aroportionis fubtriplx. 

Porc0 fi partcs iJlxinfubquadruplaproportioneacctptantui^ 
•fHagisapmagis ad trientem cotius acceoec magnitudo compofi« 
ta. in fubquintupU.acccdec ad quadcaiitem vniusxotius in- 
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COROLLARIVM. 

Ex dcmonftratis eciam conflac; In illis progref&onibUs iiia^ 
gnicudinum concinneproportionalium rubmulciplaruni/parcein 
rcfiduam ad compiemencam magnicudinis iilius, ad quam ac» 
cedic magnicudo ex ilHs compofica ; vcl xqualem efTe vltimx 

progrefl!onis,vcl ipfius parcemcflceiurdcm denonnnacionis,ac 
magnicudo , ad cuius a^quaiicatcm in inhnicum acccdunt omncs 
progrcffionis raagnicudmcs fimul fumpcx. In fubdupla enim 
complcmcncum S^G ad totam AG oftenfum cfta^quaje vlcima? 
magnicudini pcogrcilionisFi^. Infubtripla, ST complcmentum 
ad lcmiffcm OT oftenfiim fubdviplum ad RS. cric icaquc ST 
pars vlcimac RS ciurdcm dcnominacionis, id cft, { ac OT, ad 
quam in infinicum acccdunc omncs progTcflTionis magnicudincs, 
pais cft cotius OX, ncmpc {. In rubquadrupla progreflSone , 
complcmentumadcrienccmeritcriensvlcim.xprogrcnionis,quia 
omnes fubquadruphcadcrienccm accedunc. eritque remperive 
complementum, ad vltimam progreflionis magnrtudinem , ica^ 
niagnicudo ( ad cuius aequalicacem accedunc omnes progrcifio- 
nismagnicudines) adintcgram magnicudincm i.qiix racionen^ 
Tnius cocius habec. 

fXOPOSJTIO XX'XIF.^ 

Si mAgmnuUtHs jtHtlihett^itthm^frcpcrtiofMUs in ratione fubnmk^ 
tipla addanturt&uterd-^Mdt in pregrfffit infinito einfitetm r^tienis ac" 
tippeJfuMty eis ediiciantnr i Jtmul fumptJt d^ualesfint magnitudini, 
cuius denominator vnUate mittvt eB^ quim dettmvMm fMhtus-^fik 
^M4 cMtitma fitfregrefiie, 

DBMONSTRATiO. 

SIn t continue proporcionalcs AB,BC ,CD, DE, EF,F/*,in 
racionc fubdupla,quacfimul addira: facianr Aj , oftcnfumeft 
illa addicionccontinua magnicudinem Ai^propiurs acpropmsin 
infinicum accodere ad roagnicudinem AG, quxduplacftad AB. 
Huius vet^Ai^ coni{ikmencuim ad AG, cft magnicudol^ 
qttalis^proxim^anceeedenci F^. qufli J^6 cuni inunfinicum diuidi 
|l0l&C9..iecundik» calidcnl*iblem progreffionisfubduplK, coiv» 
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JDE LINEIS SPIRALIBYS 

tinccomncs illas magnirudincs illiiis progrcf- 
fionis,qua: adic£Vx omnjbusA<Mlmul efficiunc 
mag!iitudmcni AG. qua: dupla eft ad AB. cft 
autcmAB^, crgo AGcric ^fcu vnum intc- 
grum, cuius dcnominator vnicacc minor cft, 
quam denominacoi ^ . Qaod crai dcmon - 
Urandum. 

Sincvcrb concinuc proportionalcsin ratio- 
ne fu bcripla O P, P Q , QR, RS, qusc fimu l ad- 
dicx faciunc OS. oftenruin e(l illa additioae 
contmua magnitudinem OS propms ac pro- 
piiis in infinttum accedetejid magnicudinem 
.OT»quc fcmiifiseftXO/coinstiienseftOP 
ptima ooncinuc proporcionalium in latione 
lubcripla. Illius vcro OS complcmcncum ad 
OT cft magnicudoSTasquaUsrcmifli antccc- 
dcntis SR,vc Qftendimus,qu«STciim;nin- 
finitumdiuidi pofiicrecundum eandem reriemprogrenionisrab- 
tripla:, continctomnes illasmagnicudines quxadicdxomnibus 
OS fimul cfficiunt magnicudmcmOT;cftautemOTcocius O 
X fcmiflis feu ^ cuius dcnominacor vnitatc minor cft denomi- 
Datocc ^ racionis.fubcriplx in qua OP eft ad OX. Quod crac 
dcmonftrandum. 

Inaliisfubmultiplisidemdcmonftrabicur; ncmpe omncs ma- 
gnicudines,quarum prima cric & fcquenccs inlubquadrupla 
proportione concinua . cfHccrc magnicudincm, qua; fic j cuius 
dcnominacor vnicaccoiuioi cft^^uamdcnominacoi ^feuvnius 
«guadrancis. 



Si fer fpiralis prim.e circubthnis tmninum circulus tranjeat y cuittt 
.antrum idi?n cntcum principto Jj>irulij ,• & ilii iirculd fclygonnm ttqut- 
laterum (^ucdliUtinJcribatur Utcfum m»icr0 1 qui fit in ferie pogrcf' 
inflM ^lnnm$4mifitnUi :t9tiiem nterh Uttnm jigurA^ fuh iij^ 
dem ad tmtmm dnffUi» j^tdi fnJMatitr, differcntia ptljigcm cirettU. 
injcripti fgurxJptraU infcriptd , conjidhit triangulomm numro ^ qui 
.%mutMte mitter erif , ^uim U&rmf^fygm dt^iiMni mnfnfiu» & «rir 
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dn^mm ^dvtmmqiu^ eritiiidm^ammems.ddwmiaim» 
DEMONSTRATIO. 

SIt fpiralis pnma: circulacionis I K LN PA, percumsccrim- 
num A tranfcaccirculus ACEG, cnius ccncrum eric pundum • 
I. quod idcmcft prir^cipiamfpiralis.Circulo irifcrjbatur xquila- 
tcrum octogonum; cuius laccrumnumcrus cll in fcrie progref- 
lionisduplxa binario incipicncis; ncropc ABGDEFGH. coti- 
dcmvcro laccrum figura {ub iifdem adcentrum anguiis fpirali 
inrcriba£ur,ncmpc AQPONMEKI. Dico quoti polygoni cix- 

culo inicripd figurz ipirali infcri- 
-fxx di&reotia con&c criangulis quin- 
declms qui numerus vnitace minor eft • 
quiUu fexdccim» quiduplus«ft numeci 
^ lacerumodogoni. 

Quandocnim ducencur tcQii6)aiatX a 
punf^is QPONMLK , quac func in an« - 
gulis figurx polygonx fpirali infcripcz» 
ad punda C D £FGi-I A,quar funcia 
angulisoftogoni circuloinfcripti, crunt 
cffc£la in fcptcmrcctoribus fingulisduo trian2;uIa;nempcinBIC 
triangula BCQ^GQP,in feaorc CID, fada crunc CDP, DPC 
&:ficdcinceps.m fcptcm itaquc fcdoribus BIC,CID,&:c.quo- 
rum vltimuscfb HlA,fa£lacrunttriangula quacuordccimiqoi- 
biiscum additum fueritiriangulum BAQ^, faclum in fcdore A 
IBjCruntquindccimtriangula intcrvcramquc figuiani poiygo- 
nam comprchenfajinccrambicum rcilicccintcriorem odogoni, 
fi£ambitum cxccriorcm %ut« fpirali inCcriptx. quare ilta quin- . 
doctm triangula continebunt fpatium , quomtnor, fpirali fciU* 
cdt^nfccipcafigura, dilFerc a maiori,abod6eonocirculo infcri- 
pco } namertts aucem duplus odogoni eft fexdecim tquarenume- , 
. rus crtangul«rum., quo figurx incerfc diffcrunc nempe 1 5 . vniu- 
tc m i no r cft. Quod erat de monftiandom* 

'£(1 eciam polygonom odogonum adfiguram tocidcm lace- 
flim,vcnumcrus ad numerum. Cijm cnim acqualitcr fclc fupe- 
KnclaccraIK,IL,JM,lN,lO,lP,iQ,IA, fit cxccffus fingi». 

F iij 
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larum xqaz\i$.fit fninifQX magnicudinillCieruntlaceraioter (c . 

in fcriccontinua, vcnumcri ab vnitace incontinuaprogrcfllone 
arithmeticaaccepti vnicatefcfe fupcrances.crunc crgo lacc- 
ra intcr fe, vtnumcriis adnumerum.quarcratio IBadBO , CP 
6c alia , data ent vt n iimcrus ad numcrum. igitur &: ratio triaiTgu- 
li BAIadQABdatacrifi&propccrca etiameiufdem BAl ad Q^. 
Aliquiafubeadcm funt altitudinc, &: lic deinccps. quareomnia 
triangulao(ftogoni,adomnia triangula figurae fpirali inicripcar, 
cruiu vt numcrus ad numcrum. Quarc &: cocum polygonum 
odogonumcrit ad £guram totidcmlaccrum fpirali infcripcam,. 
vcnumerusadnumcrum. Quoderatdemonfiraniiomb 

Demonftrabicor{imilicer,qubd diffi;rejicfa.vcriurque firad v» 
trumque j vrnumerusadnomemm. funt enim trianguIaBAQ^ 
BC Q. C D P> ad trianguJa BCI, C D vc numeros adnumerukn. 
abiatirqueBCQ,CDPdeBC]^,CDIi refidua triangula CQT^ 
DPI runcadtriangulaCQP,DPO|.vcCPadCIi& DOadD' 
l-,idcft, vtnumcrus adnumcrum.qnarc omnia triangiila, qui- 
bus conftacdififerentiaotegoni&figurasinfcriptz^eftadhanc^' 
illudy.vtaumerns ad n umerum. Quod erat demonfttandum. 

COROLLAIIIVM L 

Tccragonum iraquc cumcirculoinfcriptum fuerit,&tocidem 
taccrum figurx fpiraii ,fepcem triangulis intcr fc polygonum & 
infcripta figuradiftcrunt , quinumcrus vnitatc minor eft , quara 
duplumnumcrilatcrum cccragoni. Odogonura quando inTcri- 
ptum fucric, diffcrcntiam conftarc 15. triangulisoftendimus.Si 
vcrbinfcripcum fucric hccczdccagonum, difFcrcntia polygoni 
&L figurx fpirali infcriptacconftabiccriangulis 31. numcro vmtatc 
minori quamji. qui duplus eft numeri hccca^dccagoni , &: lic 
deinceps; 

Go&OLLARIVIiC IT, 

Creicencenumerolaterumpolygonornmin ctrculo imftiipro- 
greifionem duplam , qu«ficin ieriekbinarioincipience 1 nume- 
ros criangul orumdiftieDtiss polygoni in civulo, <£figor« ia Tpi^ 
ralijrccundumnumeium,quiprogreifionedupla vnitace maiov 
cft , crcfcit. inquadrilaceroenimdifereDcia;0onftaclepcemcrian« 
gulif i in o&ogono quindecim : inheccxdecagono vno 8^ cri^in- 
ca s in qua ferie Gonfeqoens dupium cSk antecedeatiS'^ vntcacem* 
que inAipec addit« 
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DEMONSTRATIONES NOVyE. 47 
In fequcotibus paricof circulauonibus idem dcinonIliabitur« 

^R0£0S1T10 XXXVI. 

Si 4licums mAgnit»d*ms firtes i in prdgrtpone arithmetkd { cuius 
frfgrefionis termintrum numerm aquaternarioindpiat t&fro^edienda 
dupticetur) ita accipiantur i vt primd acminimd dquatisjit excejpts.ex 
iU$s Mmm parHhus totius , parus emflUm dtn$mtut^ms 4€ tmnterttf 
$emm$ntm progrefionis » fi&§ i mdxmdititH^^ Mcfimur , ^ud 
rithmetied etiam progrcfient ere/Um. Sttmma mstgfUtudmmm ^ogrep$' 
mifdeuoftd wMximdtfaimlfMe etekismnikitttitee^dntmfanmm^qud 
dmfdm jimtdmmiittti^mt^ jit tmmeims ttminorum fregrefiienis , 
^Md^ dHtlnneticd profertim er^imst ) nudear ent hej/e, Jme duohm 
trientthns magnitnimt emftftnex quatutr mt^titndim diutftjingu'- 
UdpkUihns* d^tnentesdnes exceditiUa Jumma vna quadrafffimneiU* 
jmtfme Jnmnu ftdtmrmdfftt t ndmiani Jen trime vtdttuis vnim* 

D£MO NSTRATIO. 

T T T 4T ^It DM magnitudodiuira fccundumpro- 
^grtflioncm ariihmcticam , cuius tcrmmo- 
rum numcrus a quatcrnario incipiat : id cll , in 
partes<iuacuordiuifafitDM.& AQprima aa 
minimaparsjidcmquc cxcc^fus fic vnitas. fc- 
cunda BP iic 1. ccrtia CO dc y quacuficOM 
4. cxillisvcrbpaiclbus^eiofdcm denominacio* 
nis patces, aonumentsquacemariustenninor 
nim ( qui quatuorfunt inprogrcfiionc } id eft^ 
I denomkMcionisquadrantis^incipiendoiDKC 
jBUxima» accipianturs qox iimiU progre0ion0 
arithmetica crcfcanc. accipiacurnempecx ma- 
simamagnitudine DM quadrans v«us» videti<' 
"cct HI cxCO dodquadrantcs, nimirum G , 
cxBPi .ncmpcFjCxAI J .fcilicet E. Dico, 

qubdfumma 

horumfimulAQ,BP,CO,DM, 
^eropta DM fcu trium AQ_. BP, CO, & qua- 
tUQrH,G,F,E.exquacuor prioribns acccpca- 
rum^ fecundum progre&oncm (imilem arxtU- 
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meticam vnius quadrantis, maiorcfttricntibus duobusfcubc/Ie 
fummx quatuor AI, BK , CL ,DM ; quar toridcm numcro funt 
ac tcrmini progrciUonis-, U flnguU xquales runcmagnicudini 

diuifa: DM. 

Ciiin cnim AP, BQ , CO fimul fumptse arqnalcs Cmz fcmilli 
trium AljBK, CL quando ipfis addenturquadrans vnuscx D 
M.lioceft H, 6c quuelranccsqu.uuor cx AQ^hoccfl: E, qui func 
primus 6c vicimus progreilionis arithmctica: quadrantcs; crunc 
hxc fimul AQ. BP, CO, vn^ com H, &: £ a^qualesduabus CL, 
BK. K&dux igicurmagnicudinesfunc G, <{vkx eft ^ magnicadi- 
ntsCO. U Fqux cft ^ magnicudinis^P. Cikm aiicem CO^as- 
qualis fic \ tocios CL erir tpfa G tocius CL ^ ;resod^ux partes. 
£ft yer^^P femis rnagnicudints filCleric ergo F totios BK 
Icaque exiftencibus G, F > (imol triboc o^uis fimolfumpcaruin 
FK,CL erunt.ipfaeGFmaiores crience fimol fiimptarom BK, 
CLf maiores enim (bnt {• vno ctiente. triens aucem BK,'CL 
fexcan; eftquacuocmagnicudinum^I, BK, CL,0M.qui ad- 
ditus duabus DM,'CL»duos crientes eflicic quacoor AI,BK &c« 
iimul fumpcarom.trc!Sver6.oftaoxparccs,idcftGN,FR addica^- 
Juabus AI, BK tocomefficiuntmaiusduobus trieifcibus quacooc ' 
AI, BK fimul fumpcaromreroncergo AQ , BP. CO, & E,FiG, 
H fimol fumptx, maiorcs cricncibus duobus,feu bclTe quatuoc 
magnitudinum Al , £K &c. fimui furopcarum. Quod demon* 
ftrarc oportuit. 

Quoniam vcro totarum CL,BK partcs G,F funt f ,fi ab cis dua- 
rum CL, BK ^ aufcratur,rcfiduacric vna vigcfimaquarca pars 
duarum CL,BK.idcftvnaquadragefimao£taua^,.quatuorDMy ' 
GL,BK, AI fimul fumprarum ; qux cft exceiTusfimui fum- 

ptarum AQ^BP,CO, E,F, G, H , fupra duostrientcsquatuor 
magnirudinam AI, BK,CL, DM. Summa autcmharumcft . 
yniucum«eig9 cxccifus illerricnscftvnitatisvoius. . 

COROLLARIVM L , 

Gum itaquc firnima harum fimul AQ,BP,CO, E,F,G,H, 
exccdat duos tricntcs fummas fimul fumptarum quatuor A I, 
BK, CL, DM,'tricxKC vnicatis vnius. cric ditfcrcncia intcr v- 
tramquc fummam, tricnrcfumroacfimul iumpcarumijudcuorroi- 
jior, vnicatis vnius cricncc, 

EXEMPLTM 
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' EXEMPLVM IN NVMERIS. 

Sufnma quatuor A l,BK,Cii,D.M»i5. besfcu duotrieAtef lo ^ 
AQ;JP,CO^DM. j fiiiiima,dcmpttiiiaxi«a^Ci 

E F G H 
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I r I f I- Summay. ergo AQ^, BP,CO,DM, 

F,G,Heft ii.maior lo i ( qui numcrus cil bcs numcri i6) 

vnitatisvnius tricnce. DifFerentiavcrbii. &itf.eft j.quinumc- 
rustricntcnumeri i^.nempej ^minor vnitatis vnius tricntc. 

Seda vcro fitmagnicutio QH jXqualis DM in parresofto.c- 
iufquc prima&minimaparSjidcmque excelTus, fit vnitas AR. 
fccunda BS z.tertiaCT 3. & fic deinceps..vltima ver6 QH 8, 
cxillisvcroparcibus eiufdcm dcnominacionis parccs,ac numc- 
fns oftonariustermiiiorum prasftruftx progrcffionis ,id cft dcno- 
minationis odantis , incipicndo^ QH ma3dnia,accipiancur, qu$c 
iimtli progreflione aritlmieticacrelcanti nempe ex magnitudt- 

nc QH i* ex magnitudine GZ { . 
ex FY f ex EXf. ex DV V ex 
CT i. ex BS {^. cx AR {f. fintque 
hsB magnitudiiies A, 0, «, ^ 1, J^, r»>. 

^ qux fingulx refpondent &i« 
gulisex quibus accipiunturinem» 
pcAprimaprimxHQi fecundaft 
lecundx GZ,&iicdeinceps.Di- 
co , qubd fumma horum fimuly 
AR , 13S, CT, D V, EX , Fy, GZ, 
G 1h HQ ,dcmptamaxima HQ, & a. 
fi >f € fjS, maior cft trientibus 
duobusfeubeflerumma: odoma- 
gnitudinum AI , BK, CL, &c, 
qua: Cingulx a:quales func maxi- 
mac QH, & totidcm funt numc- 
ro , quoc cermini progrefTionis. 
Cum cnim fimul fumpta; fcptem 
AR, BS,CT,DV,EX,FY,G2; 
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ob progrcdloneiitarqualtsnnc cribusGP, FO, EN &: remifli I> 
Mfimuirumptis.quandaipfisaddemuc fil».ir,hoccfto&ancesdu» 
maenicodiosZG, ccciqueodanccsmagnicudinis FYi cruncfi- 

muTfumptx hx fepccm A R , BS, CT, &:c. & S >f ajqualcs quatuoc 
GP, FO , £N , DM. amba: cnim 6 w xqualcs funt fcmiffi QH. 
rcfiduac veiomagnitudincs/^rj^ei^Alunc tocidcm totius QH \ 
z «i» i. fumma quorum eft Vt ^oc cft vna QH & fcu ad 
niinimosnumcros rcduda fra£J:ione crunt crgo limul fcpcem 

AR, BS,CT,&:c.&oaoi3r;^e,&c.a:qualesqumqucHQ,PG. 
FG, £N , DM cum tribus odauisCL,duo vero tncntcsoclo H 
Q xqualcs func quinque HQ, PG ,&c.vna cum tricntc CLj 
quarc omnesillxfeptcm AR, BS , CT, &:c.& o6io ^ fS^t fimul^ 
fumptx m^ioresfuncuicncibusduobusodoiiQ. Quoderatde* 
jnonftrandum. " 

ExccfTus vero eft xqualis cxcefTui crium odauarum fupra 
••criencem , hoc eft, vni vigcfimac quarca: parcicocios HQ^ id eft , 
•crlenci vnicacis vnius,cikm H Q^iuifa fic in o^oparces. 6c eapro- 
|>cer dilferencia rummarum fepcem A R > B S , C T,&:c. & o€to 
j8/>f ,dcc.fimul fumpcarums&odo AI» SK minor^ric.icic&- 
.te AI , BK , fiec. vnicacis vnius cricncc.. 

^ltVPOSJTIO XXXFir^ 

rnhurJaUter dttttm dtmmSrm $f§mtjk fimftr fi IkikereJ» fim" 
Mm fre^eptmbus» 

SIt ^uadranim AV, i^. cuius latus EY 4. tcrmlni quacuor 
progrefltbnis arichmecicse finc AR , BS > CT, D V , in nume- 
fisvcr6i,i,5,4. Summatriumrcdangulorum AR, BS,CT efl: 
jS* accipiantur parces, vt antca impcratum , ncmpc cx DV vna 
-quarcapars; ex CT vero dux quartXi ex BS trcs quaicx parces; 
tandem cx AB quatiior partes quartx,feu vnitasintegra. crunc i, 
I I &i. quorum fummacftj fimul iundki icaquccrium A 
R , BS, CT numerus & y. partium accepcarum numcrus , fum- 
mam cfficient 11. ^uac oftcnfa cft cxcedcrc quadr.iri AV duos 
triciKcsio j,quantitatc tricncis vnitatis vnius. difFercntia vcra 
quadraci &: fumm.e 11. ncmpcy. minor cft oftcnf^tticntc ^oa- 
dcaciAV^ quaaiiucc tcicnusvmucisvxuus. 



Digitized by Goo 




DEMONSTRATIONES NOViE. 

Duplicaco lacerc Cit QA qua.» 
dracum 64. cuius lacus Q(j e(l 8. 
Termini progrclTionisoftolinc A 

R, BS,CT,DV,EX,Fy,GZ 
& HQ_ncmpe i, 1, 3, 4, j, 6, 7,8. 
Summa vcrb fepcem A R, B S, C 
T, D V , EX, F y , G Z nempc i, 
3> 4> 5 7>cft 2 8.0(^0 vcp prac- 
didorum rcclangulorijm parccs 
accepc.x , inicio Faftoamaxima 
HQ.funccxHQ vnaodaua,.cx 
GZ dui odaux ; cx Fy crcs o^a« 
xix i cx EX quacuor o6lauxi cx 
DVquinquc; cx.CTrcx;cx BSlcpccmjcx ARodo odaua: fcu 
vna vnitas. erunc icaquc iuxca pra:di£ium ordincra parccsr , i 
i , 1 i , 1 i, i 7, a 1 7. I* quorum fumma cft 15. qux iunda 
^ummx fcpccm triangulorum 28, cfficic fummam 43 ,quac of- 
tenfa cft cxccdcrc duos quadraci QA ccicoccs 42, j- <^uancitatQ 
tricBtis vnitatis vniuSc 

Quoniam aucemnumcrus^raccris EV primi qiwdrati in pri- 
Bia progrcffionc , fubduplus cftlaccris gQ8_fccundi quadrati in 
fecunda progrcffionc cric AQjquadracum ad A V quadracum 
quadruplum. Quoniam igicur coca quadruplicantur, &partcs 
qux adiUacandcmrationcm tcncnc, quadruplicabuncur. prio- 
ris icaquc progrcflionis parccs cxredangulis A, R, S, T, D, C,B>. 
func 6. quacuor vcrb rc£kangulorum A,R,S,T,V,E, A, parces ac- 
ceprxfunt j.. illarum ergo quadruplu^n eft 24. harum zo.qua- 
rumfumma44.maioreft vnitacc, quam fumma^^fupra anobis 
rcpcrca^minor dcinde eft numcrus quadruplus criura rcdangulo- 
ium ,ncmpe 24. quam 28. qui cx re£langulis fcpccm collc£lus 
cft i maior vcrb cft numerus 2 o , quadruplus acccpcarum parcium 
cxquacuorrcdangulis inprimoquadraco, quam if;qui colligi- 
turaccepcarumparcium «xodo re6tangulis. quare demonftrare 
oportcc, quomodo quadrupliccs primi accepci audi vel imminu- 
tl asqualcs fint numeris rcpcrtisin fccundaprogrclfione &c fccun- 
do quadraco. ' ' 

In quadrato itaque AV triafunc rc^angula AR, BS, CT,quo- 
^tiHn fumma , pars vna eft fiimmx ad totum quadratum A V com«> 
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p3»9tti^ ' ttf oosdracb aocem AQ,qttodeft qaadrupkira qoadtatt 
AV, liab^inos Teptem redangula AR»BS,CT,DV,£X,F3r, 
02^ ,ih quibus quatcr comprenenduncur illa cria AR > BS ,CT» 
neiiipchxc ipfaidcindd r/, w^, f £. cercib Vr>ra»yi/f.<iccan« 
derh VX > , d Z. qux duodecim redangula , quorum (bmma 
efti4.mtnDra runcquamfepcemrupradi^la^quaciS efficiunc.ab 
hinjnc dcficiunc toCo rcdangulo VD , qui ccrminus maximus cft 
progrcifioriisinquadrato AV. Qnadruplum crgotrium AR, B 
S,CT rc£langulorum adfumit rcdangulum VD, vc efficiat fc- 

. pccm rcdangula AR , BS , CT , D V , EX , F y, G Z. 

Cumitaqucaddaturrc»SkanguIumillud DV quadruplotriura 

• reftangulorum AR,BS, CT,vc cfficiancur prxdicla rcpccmifum- 
ma! quadrtipli partiumin redangulisquatuor acceptarum dccra- 
hicur ; quoniam pcr vcriufque quadruplum fumma in fequenci 
progrcillonc ad cocum AQ quadracum comparanda efficicuEs 
cumqueinillocedangufoDVcontinearur pars vna illaram ac* 
cepCaniminqoatoorreftangoGsAR, BS , CT, DV, nempe Toi* 
easTV^iilj fomma: quadropli parciomin quacoor re£tangulis ac* 
cepcaromdecraiiicur. cocomicaqaeaofecendam conftacredan* 
guIisDV,TV. 

•Qoapropter in hisprogreffionibusa quacemario cerminonim 
•nomeroincipiencibus, dcinccpfqoe dopUcaco cetminorom nu- 
mero crcfcencibusi Inrcqoenaprogremone^generacor fomma 

numeri rcdangulorum progrewonis dempco maximo, ex qua- 

druplonumcrircd^angulorum, dempto maximo, antccedentis 
progrcflionis , & hocce maximo fimul iumpcis. Partium vero 
acceptarum in redangulis omnibus numctus infcqucnti pro- 
grcflionc generacur, cx quadrupio parcium fimilitcr acceptarum 
in rcdangulis omnibus anteccdcncis progrcflionis , dcmptis ex 
hoccc quadrupIo,maximohuius antecedencisrcdangulo ,& ia 
eo comprchenfa vnicace , quz pars eft vna i n ipfo accepcarum. 

EXEMPLVM INNVMERIS. 

In prima progreflioncquadraci AV i^.triaredangula ^.par- 
ces inqoacooraccepts re^angulis y. quadruplum triom re^tan- 
gol. a4.coi addicum maximum reftao^L 4. dacor (bmma aS. 
qnx eadem ac fepcem reftangnlorom m feconda progrei&one 

AQ^uadrace. Qoadroplom parciom accepurom 20. qoo 
deccft6tis VD XGiaangolo maximo 4. & ynitace ictt ce^gufo 
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TVqax pars ia VD efr aecepta»foiniiift refiduaeft ly . ataualis 
fuimna; pardnm in ofto leftangulis progreflionts fecunda: & 
quadiato AQ^accepeinim. Paritef quadranim fequeoseft 25^. 

cuius^ quindecimreobmgula ficgeneraficur. 

Quaidruplum fcptem rc^tanguloF. ancecedeotis ptogredionis 
-tn'quadraco AQcftquadruplum fummx nerope iit,. cui ad- 
ditum cum fueric HQ8, redangulor. maximum progreflioois 

in AQ , fumma cric 110 , aequalis fummar tcrminorum quindccim 
.progrefHonis in quadrato 1^6. quadruplum vero fumma: par- 
tium accepcarum in fcptem rcctanguiis , qux cft 1 5 , cri 1 60; a qua 
fummacum detradafuerintredangula HQ8. WZQj, rcfidua 
crityr. quxscqualiscft aggrcgato omnium partiumin icxdcciiu 
rectangulisquadratizj^acccptarum. vbiqueigiiureadcm Tcrua- 
tur proporrio fummxcomparatasad totum quadracum, qua? in 
primaomnium repcricur, vc fuperct fcilicec duos ciicncci (^ua^ 
draci , qu anci cace criencis vnicatis vnius. 

-C01101I.AI11VM. 

C&ffl ei^fomma redang^olorum , 6c partiom in iis accepciU 
fiUnyad quadracom comparacafoperecduosquadracitriences v- 
nicatis vniuscriente , minor ac minoreuadic exceflus illeinratio- 
ne fubquadrupla. eft enim in quadraco AV triens vnicacis vna 
quadragefima odaua pars tptius. in quadrato verb AQ^triens 
«vnitatis eft vna cenfirama nonagefima fecunda pars cotms. In 
quadraco i^6. triens vnicacis eft vna fepcingentefima fcxagefima 
o6laua pars totius* maiorautemeft^ > quam 6c hxc quam ^-.-^; 
Crcfcentibus enim in rationequadrupla quadracis^ vnic|tsinfub« - 
quadruplarationcadtotumcomparataminuitur. 

Cumque differentia fummx redangulorum & partium (Imul 
cumiIlisfumptarum,Cociufquc quadratiminor fic triencc huius, 
vnicacis vnius cricnce,crefcech3CcdifFcrentia ad totumcompa- 
raca cadem magnitudineacminuecur fumma redangulorum &• 
•pacciummiis accepcarum. 

J>£,OFOSITIO XXXF2IJ, 

j>rim4 i» frimif$§ «tabtmi fmtmm^ miafart eB amU frh 
mi* 

Giij 
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DE LINEIS SPIRALIBVS 
t)EMONSTIt ATld.. 



SIt primarpiraliscirculatioILNAP.circuIusprimus ACEG» 
linea primain principio circulationis AI. contcntumfubfpi- 
rali , &: illa linea erit ILNPAI. Dico fpauum iilud terciam par^ 
ccm cfTe circuli ACEG. 

Infcribatur circulo odogonumzqui- 
laterumduais fubtenfis AB, BC,CD ^ 
D£, E F,FG, GH, H A. & diamciri du. 
cancur A£,BF, CGjDH,fccabuntita- 
|c quc fpiralem inpundisQ, P, O, N, M, 
L , K. & praecerea per E, A, principij 
cermiiii tranfibie prima earum.<lttcantar 
ctiam fubccnfx inhelice» AQ/QP, P 
X) , ON , NM , ML. LK, KI. ducantur 
tandem rea» Q£, PD, OE, NF,M G, 
LH, A K. crunt icaque fcdorcsodo,qttOtiimprimi fcilicec AIB, 
& vicimiHIAtriangula refVilincainduocrianguk diuidunturs 
fcxvero cartcrorum triangula fingula inaliatria fubdiuiduntur, 
quoniamverooaofuntfemidiamctnincirculatione, fit AI 8. e* 
ritlK vnitas. ftatuaturtriangulorum fmgulorumlupeihcies vni- 
catumcffc 8.erit proptcrca fupcrficiesodouiangulorum^^. ad 
valorcm autcm iilorum criangulorum exprimfindam cale iic 
diagramma. ^ 





, 

| Summa <4.) jSummi iS.| 




BG Q 

2 CD"? 

5 |DEO 5 
^lEFN'^" 



s^FGM 

c 



Suntcrgo AtB, 
BIC, &c.nu- 
meriuFcolaiMi 

lualcs ^4 qua. 
iiraio iac«tiiS* 

ti jlumiue trtagu- 
|?|lofu BCQ,«cc. 
termini pro- 
grc/noDisdemw 
pto mazimo. 
ivrumeri )*co* 
— lumnx funt re- 
I jfidua (iiaogui« 

S»ft liibna* 



> 
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DEMONSTRATIONES NOViE. $s 
' Hncne» quartx rimc parcesiecepcae c* oftocerminisprogrer- 
liohis. Dioifio aucemillatriangutorumiicinfticucaeft.eftcrian* 
gniumCIB,ad criangulum BC vc B l ad BQJd eft vc ^ ad i .eft 
enim propcer helicem BQ i. & BI S. fitncqueambotriangulafub 
eade m alcicudine } & fic in cacceris. 

Abiacis ergo fepcem cciangulis«quocum fumma efttS.dc fe- 
^loribus rcptem,ce(idua erum criangulum BAI , &: criangula fe- 
pccm CQI^& fcquentia terciz columnx. Qu.xot^oin alia bina 
vnumquodque, cxccpto vltimo,diuiduncur in cadcm racionc, 
ac triangula reptcmin circuli fcdoribusacccpta jidcftcx BAI, 
vna oftaua pars accipicur, ncmpc BAQ. ex CQI^duxodaux, 
ncmpe CQ,&ficdeinccps tres, quatuor, &:c. & vltimufn AKI 
Cotum accipicur fcu ipfius -f. Summa itaque triangulorum fc- 
pccm in continuaprogreflioncarithmctica,i8. & odo triangu- 
.lorum, qux eft i y, eft^j. qua conftantilia quindccim triangula 
incerlaceraodogoniin circulo,^ lacera polygoni in fpirali de- 
icripci. Sed coca fuperficies odogoni talium eft 64. fupcrficies 
icaque polygoni fpiralisericai.8eerichocpoiygonum(piralisad 
«iftogonum dccnhvcaiad tf^.efticaqueracio polygoniadoAo* * 
gonum minor qu^fubcripla. 

Sed diuidacut circulacioprimain polygonum iexdecim fate- 
Tum zquaiium, vcinadiondafigura. ftataatucZApaRium 16, 
ZI vec6 pactis vniusproptex (picalem. 
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AZB 
BZC 



CZD 
DZE 



EZF 
FZG 



GZH 
HZK 



16 
16 

16 

16 

16 
16 



BCJ 



CDa 
DE8 



1 £FC 

FGi 



KZL ;i6 

LZMII6 



GHJ^ 
HKy 



MZN|i6 
NZ0I16 



§:!LM(t 



8 
9 



e^ NOX II 



I 

2 

? § 

4 I 

6^ 
e 

D 
o. 
n 
r> 

3 

l 

o 



BAZ 

C?Z 



DaZ 



16 



E8Z I15 -^^t^ 



o 
c 



B A$ 

C^A 



Da9 



F(^Z 
G«Z 



11 
II 



HJ^Zio 



OZP \l6 
PZQ |i£ T 

16 



QZR 



16 



O PV 
PQT 



1 1 
1 3 



Sunima tj^.fo-. 
pcificies XVI 
(riangulonun io 



QRS 
RIA 



14 



KyZ 



L/iZ 
M(tZ 



8 
7 



I. 

I. 14 



1. 

3- 



10 
4 



2 



N ^ 



N7Z 
OXZ 5_ 

PYZ 4 
QTZ 

2. 
I 



S o. 

2.1 

r B 
5 

o 



L|3<t 
Ma.7 



4- 
4- 



»> 

s 

n 

n 

b" 

N 

rP 

H 

61 W 

8 i 



4- 
4' 



RSZ 
AIZ 



N^X 4. 
OXVI3. 



PVT 

QTS 

RSI 
AIZ 



3- 

2.. 



4 
10 



I. 
I. 



14 



3. 
t> 
3 

» 

K 



a. 
c 



r» 
f% 



n 

D 



n 

5* 

B 
o 
N 
»> 

n 



Summa uofu- 

Etctficici uiaagu. 
onimxT. 



|butnma ft.fuperficies 
ttriaDgulorum zvi. 



Hxc refidua triangula B , C ^ A &c. or(|inis quard parces 

runttrianguolriimBAZjCJZfcrici antcccdcntis,& in cadcm 

ranonc diuifa funtaccriangulain circuli fcfloribus BC^ , CDa, 
&CC. idcft cx BAZ vnadccima fcxta pars,cx C^Zdu.x decima: 
icxtac partes , & fic dcinccps trcs, quatuor,quinque, &c. cumquc 
C^Z fitiy vnitatum , abcodcmptac duo o6laux funti. &: qua- 
tuordecimdccimr fcxtx. fccaturqucCJZ in rationc Ca adAZ, 
idcQiad S. i5c iit dcmceps. viumum vcroAIZ totumaccipi- 
iur,ncmpe;4. 

Triangulaigiturxv.quajcolliguntnumcrumiio. &:triangula 
XVi.qux colligunt 51. fimul fumpu fuot xxxi. numerumque 
€olligunti7t. quodfpatiumeftcompreheiifaminterlacera hec*» 
cxdecagonicircttloinrcriptij&iatera polygoni (piraliinfcripci» 
paccc ergo,quodabIatishtsxxxi tria^gulis 171, de fuperficie po- 
lygonicirculoinrcriptiif^. cefidattmccicS^ fpattamconcencum 

fub 



Digitized by Google 



t 
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fub polygono fpirali infcripto. Polygonum igitur laterum x vi 
circulomfcriptumjadpolygonum hclicis tocidcm laterum , fc 
habetvc i$6 ad 8y. &:permucando. Polygonum hclicis fc habcc 
ad polygonum circuli, vc adijd ia ptoporcioac fubuipia, 
mmus tiicnte vnitatis vnius. ; 

Quoniam verouipolygono fexdecimlatcrumcreucruntnumc- 
riinproportionequadruplanumerorum oclogoni; fi numcri illi 
in polygono fexdecim iaterum inucnti reducantur ad numcros 
oftogoiii,omnibuspcr 4 diuifis,ncmpe 1^6 polygono circuii|&: 
polygonofpiralis } eritpolygonumfexdecim laterum circulo 
intccipcum 6^. poiygonumverb totidem latcram fpiraliinCbri* 
pcum 21 -^. fed tnoaogooofuitiblummodo xt, ergoin poly- 
gono fexdecimlaterom creuit quadrance vnitatis vnius. 

lam verb dupiicatum intelligacu r p 0 1 ) gonum , liat lacerum 
^i.quadrupli eruntnumenfuperficiei poiyg6ni»numerorumpo- 
' lygoni iaterum XVI. etitquefupetficies cota 1 014. polygonus^vc- 
fofpiraliserit 541. qui numeri per x^, diuifi , vt reducantur ad 
numerospolygonilaterum v 1 1 1, cxhibcbuntpolygonumeirca- 
li 54-poiygoinumyer6fpiraUsa>i. ^ hoc e(i ^ & i&^-ficxieinceps. 
Augetur crgo ratio polygonorum fpiralis ad polygonos circuii 
quadrantis vnitatis vnius partibus in ratione concmua fubqua- 
drupia progrcdientibus ,qua: omncsfimul colliguntur in fpatio 
fub fpirali primxcircuIationis&Iineaprnnacomprciicnro.Maior 
cftiraqucratjo fpatij huius adcKculum, quam polygoni fpiralis 
ad polygonum circuh, quantitate partiumquadrantis vniusvni- 
tatis in lubquadrupiacontinuaratione progredicntium.Sed om- 
ncsiiixparcesprogrefllonis fubquadruplx quadrancis fimul ad- 
dicaeefficiunt trienccm vnitatis vnius,cuius denominacotvnita'- 
teminor cil: , <^wha denominacor proportionis fub qua fa&a eft 
progreiiio.Hic itaqaetxiens vnitatisaddiMispolygono fpiraiis ix. 
exliibebtt fpatium ^itali prima iineacontentum 11 , eft . au- 
tempolygonum«itcuio,infctipcum ^4. crgo fpatium fpirali Z 
I V 0 ^ A fie iinea prima Z A contentum erit pars tettta circuii 

primi A£K. Quod erat demonftrandttm. 

> 

pjtafosJTio xxXfix. 

S/atim Imc* J^iraU, in JiatniU iinitUtmt dejiri/ta^t dr^^ 

^ • • • • • < 
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lir.eaftcttnlt , in princifto cirmUii^s , fBNmmii, tim fftfmh* 

DEMONSTRATIO.. 



SIt fecunda fpiraliscircubtioKMO QA.cuius principiui» 
K.linca fccunda in principio circulationis 1 A. circulus fc- 
CunduS AC E G. circulo infcribatur ocTiogonum .tquilatcrum 
ABCDEFGH,ducanturqucdiametn AE,BF,CG,DH. 
qnoniamcrgo diamctridu£i:xfunt adfccundum circulum ACE 
recabunc fpitalem in nouem pundis. qux (i bina proxima iun« 

gantur fubtenfis KY, VM, MN>. 
NO,OP , P Q. Q.R, RA, etic etiam 
polygoBiim odo laterum inrcriptnnvi 
ipiiali.do€anturpr«tereare£be RG»-. 
QP.M, OF,NG,MH, VA. cruac. - 
itaqueincirculo odo fcdores A I B, - 
BlC,8ec.o£toeciamtrianguia AIB», 
BIC, quorum {ingula (cxcepcoprimo< 
AIB , quod in duo diuidicur) in criaA* 
gula cria re£ii] inea diuiduntur, Qii<>— 
Tiiam veroodofuntfedores, & ofto fcmidiametri , fit IK, par- 
ciumS. quiafccundacirculatio eft, lA crit parcium i^. vnaqux- 
que pariccrctianguloramreiftiiincorumfuperficics in fe(9oribus 
iiatuatuf partium i^.crittotiuspolygoni circulo infcriptilupcr- 
ficics parciumi28.ad quorumvaluicmcx^rimcndum calciicdiat 
gramma. 
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Samtnaeicaqttetriangulorumvii, nempe iS^&criangulorum 
«ofto^nempe i iundx facioDC cmngula xv»- nempe 55 7 
qua polygonumcirculo inrcripcum excedic polygonum fpiralis. 
•Eftaucempolygonum circuli 128. crgo poly^onum fpiraljs 74 
^ yCikm vero fic fraAio fcu i-,duplicatis numcris, habcbimus 
polygpnum circuli i^6.&c polygonum fpiralis fub fecun<^a cir- 
culationc&lincafccundacontentum i^^.numcrus vero 149 ad 
ts6 fc habcc vc^.ad ii,.mim]s vnicatis. fe habenc cnnn 149 
- adz5<J vc 7. ad II. 

* Diuidaiur deinde circulus fccundus , &: hclicis circulacio fe- 
xunda in oftogonum xvi laterum,polygonumquc totidcmla- 
tcrum. Stacuaiurqucl S 16, AI vcrb 3 1 Circulo infcriptum po- 
lygonumcric yii. Singulis triangulis factis partium 32. omnia 
crgo triangula., vc infubiedo diagrammace c€rnitur,ita fcha- 
J^ebunc* 
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Summaicaquctriangulorum xv a primis fcxdcckn ablatarum'. 
cft 110. Summa vcrb x vi vltimorum cft Tiiginra crgo& 
Vnumtriangula fimul iun^lafaciunc 113 Summavcrb polygo- • 
nicirculoinfcripti eft ^ii.aqua cum ablata fucric fumraa trian- 
gulorum XXX 1 , 113 l rcfiduum cric contcntum fub polygo- 
no fpiraliinfcripco ncmpc 19% quonramvcro occurric fiactio 
vniusfcmiflis jduplicatis numcris, vtctiaminodogonofcciinus, 
polygonum circuloinfciiptumbabebimus 1014. Spiralivcio in" 
fcripcum jp/. 

Qina yer^ qtudrupli fanc nutneri mpolygoao heCcatdecagofia* 
eoram » qui odogoliom conftjtuuttc,dtuius illis pcr q uacuo» , po- 
Jygonum.tirculo infcriptum 1014 reducemus ad t^6, polygo-» 
aum ver6 rpirali infcriptum 5^7 redpcemus ad 149 -«polygo- 
numi^icur xri laterum fpirali iaicriptum fehabecad poly^o* 
num circuli ,yc ^49 7 ad 2 j^. Sed in oAogono erat folummodo 
VC149 ad 1^!$. creoicitaqueproportio quadrance ▼nicacisvntus^ 
mulciplicacifque polygonis crefcec in eadtm proportionefub* 
quadrupla quadcancis vnius» ccuus propQftioBis fubquadrupl« 
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DEMONSTRATIOKES NOV^E: 4t 

imhespanes liihul fumpcae criememviiioitis vnios coiifidua& 
Tocumem cdocentumfub fpirali fecuadsB circulacionis^&lt- 

• nearedalecunda in principto-eiur<lem»eric adtotumdrculuni 
Tti49' j ad2.5d.ideftvc7* ad' ta.Quoderatdemonftrandum; 

' ytnuiqueporronumericommunismenruraeftiii. 

• Ccnttntum fib jpirali fccundd circHhtioms KMo^A', 
fiea Te6td fecnnda , ejud in principio ctrcuUitoni s , K\ fe hahctad cir' 
fulum fccundum, njt j . itd 12 ^vt iam. eft demcnJlriUmn , & pr^tered 
ttiam fe hahet illud eontcntum ad circulum , ncfangulum cmten- 
ium fub femidiametro fecundi circuU / d* femidiametro primi 
JC ly pmul^ue tertia pars ^uadrati eius line.e, /jua Jemidiameter ctr' 
€uU ficundt excedtt femidiametrum £rimi ,ad Al Jenndiametri drcttM 
Jecntndi fuadratut^ 

DEMONSTRATIO. 

ES T Tuperiiciescirculi ; ad fpacium fub fykzli KOA^ reda- 
K A vt II ad y.Sk quadrktum Al-^remidiamecricirculife- 
4Hmdi^.t;cricTe£kangulom'I AX femiinsquadraci Ali guadia- 

tum verb A K quart^ pars eft quadia- 
ti AI; rcftangolum Itaque I AK v1n3^^ 
cutn quadraco AK, cribus qaadrand- 
bus^qoadrati ALfunc xqualu^ Sed 
circulus a(f fpatium oftenfum cft vc 
Q it ad 7. quadracum verb AI yadhxc 
fimul rcdangulum IAK&-quadra* 
tum AK, rdiabct vc i ad^rcu,pofi- 
to Al quadracoii,vt 12, ad <>. Scx» 
ta pars igicur tocius quadraci A I au« 
fercndacfta rcftangulo IAK,& quadrato AK. auferacur itaquo 
a.minima partc nempc a quadrato AK, qua: quarca pars eft qua-» 
drati AI,&;trium eft vnitatum, cxiftcntc quadrato AI ii.cuni 
«rgo ab AK quadtaco duas vniuces abftulecunus , qux fexu 

' " H ii) * 
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ii DE LINEIS SPIRALIBVS 

par$ efttociusquaclraci AI, cefcia pars quadrati ipfiui A Kvti 
cam re(^3ngulp I A K crit parnuir 7. Iraquc contcnrum fubfpira- 
li fecund» circulatJonis KMOQA U linca, qu« in principio 
circulacionis , AK»ji4i^iMdacum.Al cikj vc 7 ad u« QuQdciAi; 
demonlbandum, 

TJLOFOSITIO XLI. 

Spatium , linea fpitaii ttrtia circuUtione defmpta , recli linca ter- 
tia in princtj>io circuUtionis , conttntum tam ^ro^Qrtitncm h>ihet ad cir* 
.ailf*m tertium , quam j$,ad zj, 

DEMONSTRATIO. 



SIt dfltatettia circuUtioipiialif -HGFfiA >cuki»ptindpiiiai 
H. lioeatertiainprincipiocitculatiotiis A H. Circulus ter* 
tius ABC D. Dico fpatiuin concencum fub fpirali H GF £ A 
4e Itnea AH, cam propordonem hai>ere ad drculum AfiCD» 
.quam ad v;^ 

Circulo infcribaturtetra* 
.gonum du^is ad angulos 
rc£tos diamccris AC,BD 
. &fubtenfis AB,BC,CD, 
D A. (^uoniam diametri 
dudix ad cercium circulu 
0 pertinguc, fpiralemeciam 
in quinquc puflis A, E,F, 
GjH.fccab^. quxfibina 
proxima iungantur fub- 
tcnfis AE, EF,FG,GH 
crit ctiam polygonumto- 
tidem laterum dcfaiptii» 
" ducanttir pr«tetea rcAx 
SC,T0, GA,erunt iraque ia drcnlo quatuor fe^res Alfi, B I C, 
CI@, PIA>^ totidcm triangula redilinea j quorum fingula 
icigtofpto primo A I.fi ^ qno^i^dtto dioidiciu:) in.criangula.uvL * 
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DBMQNSTRATIOKES NOV^. « 

xe£bilineadiuiduncur. Quoniam ver6 tertta eft ctccnlKiia » 
runcquacuorremidiametripoficxtncirculadone, ficprimi circuli 
femidiameter 4. fecundidrculifemidiameter IH erit S. &f6« 

midiameter rcrtij I A 11. ftatuatur vnaquapquc crianguloruni 
A1B,BIG,CID, DIA fuperficies efTe la.erictotius polygoni 
circuloinfcriptifuperficies 48. ad valoremaucem illorum uian* 
gulorum exprimendum cale fic diagramma. 
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Polygoniitaquecirculoinfcripti fuperficieseft ^^criflnguloru- 
verbtriumprimorum eflr^i qoatuor vltimorumfumma^ j. Se- 
ptemergotrianguIorumBC£&c.BA£ftc. fumma eft I4 ^ di£» 
lcrentiapolygpnorum^c&mablatafoerit ^fomma polygoni dr- 
culoinfcripci ^Sytefiduum exhtbec 33 quamum nimicum e(t 
ipiralis polygonum, vert^mdkmftadioadhaereat > ad voicaces in^ 
cegrasfvdttcehdiiuncillinnmeriyvcroque per temariummultt- 
plicato. eric ergo polygonum fpifalis loi. polygomifn drculi 
lA^ quarecricpolygonumfpiralis adpolygonumdr(fuli,vc lox; 
aa 144. Diuidaturporrocirculacio tertia in o^^ogonum, &pri- 
micircuiifcmidiameter fic 9. (ecundi fit IK 16. tetcij iA 14. eric 
polygonum circulo infcripcumi^.fadisiib^uliscriangulis AIB 
6ic. 14 vnitatum.OauiiaergocriittigqjA^vcmdttgraiKHime ap^ 
poiico feiiabebaiu. 
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Polygoni igitur circulo infcripti rumma efl 192,, a qua cuni 
ablata fuerint triangula x v nempc fcptcm BCR &c. quorum 
fumma cft 57. rcGduumcric 155. tocqucvnicatumcftpolygonum 
(piralis- Inodogono itaque, racio polygoni fpiralis ad polygo- 
num circulicft,vc 13J ad Quia veto in tctragono criplica* 
uimus numeros , vc aa integros redaceremus , in o&ogono etiam 
fuiutrjpIicandi»v(iniproriameri (int in ratione qaadrupla eo- 
rumqaiintetraffono. Eriti^tUfpolygonumfpiraUsino^togono 
40f.Circali:ireropolygonam 57^.quoniamver6 polygoni huius 
numeriquadruplifuncantecedentistecragoni, quando perqua- 
tuor ipra diuiferimus,poiy gonum fpiralis habebimusiqi ^ circuli 
'Vcr6 144. (cd in tetragono in iifdem numecis ratio polygonl 

ipifalis 
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DEMONSTRATIONES NOYiE. 4p 

rplitilis ad polygononi ciccoli efae vc loi ad-144. creuit icaqu» 
illud fpiralis polygonum quadrancc vnicatis vnius} multiplioi*. 
cffquc polygonis, crefccc quadranris iflius paicibus fubquadcu* 
plis inconrinuainfinitaque ppogreflione. 

Omncs ergo partes illius fubquadruplx quadratis progrcflionis 
tricncem vnius vnitatisconficicnc, qui tricns additus loi dabit 
cotumrpatiumcomprchcnrumfub fpirali loi . crit vcrocom- 
prehcnfumfpatium circulo i^^.vtautemm intcgris habcamus 
illasquanticatcs^triphcandifunt numcri. crit propccrca fpatium 
fpirahs 304.circuh43i. quibus diuifis per i6. communemmcn- 
furam^fpirahs fpacium ericad circulum vc ad ^^.Qupdcrac 
demonftrandum, 

^ FROFOSJTJO X L I J. 

SfHiMm pA drmUihitt $ertk jftrsUs KM o^ , AK tmrMHm ■ 
ifi 4id mfmkm nnim» ACCviku fiml^ re&anffUnm AIKi& 



A 




« 

©EMiONSTItATliai 

Vm enim AI ^t%^tjat KK t^qjmc ce&angiilam fnb 
AI»iK ccit |$4» ^uadcasya Al^.eft 64« cuiiis trieiu cft 



a ' DE LINEIS SPIRALIBYS 

ii ^•^utnma igicur ledanguli A I K , & criencis quadraci A Jf. 
cft 405 |. quadtanm verb A I eft 57^. cft crgo AIK rcdangu-: 
lum cum trieace j^uadrati A K adquadratum Al ; vt 40; \ ad' 
57^. /*ettobfraftionemtriplicati$ numeris vc iii^ ad 17x8. qui' 
AUmeri pcr ^4 communcm menfuram diuifi cxhibent hcc (i- 
muJy rcdangulum AIK ^ crtentemquadtati A K 19. quadra- 
tum vcrb AI 17. eft crgo vt rcftangulum AIK & triensqua- 
drati AK firaul, ad quadratum A I , ita 19 ad 17. fcd dcmon- 
ftratum cft fpatium fpiralis cfTc adcirculum vt 19 ad ij. quarc 
abacquali, rpatiumfub fpirali ccrtir circulationis &tertia linea 
contcntum cft ad circulum tertium, vthaec fimul rcftangulum 
A I K & tricns quadraci A K ad quadtacum A i.<^uod crac dc« 
monftrandum. 

Similes in fcqucntibus circiilationlbus confici poffunt dc- 
monftratiuncs. fcd quz iam demonftrauimus aliomedio adhuc 
oftendcmus. 

N O T A I. 

Ex demonftratis proprietis quaedam (pttits poly gononmThcli^ 
ciccommnnisdepirehenditur cumtriangulisparabolx infcriptis, 
quaB eandcm cumiplaaltitudxnem habent. Spatium enim vtrum- 
que inter trianguli laceift & parabolamlineam comprehenfum , 
conficitur quadranti8crian^li:pataboUtinfcripti,recundum in- 
finitamfubquadruplamprogremonem^ partibus omnibus fimul 
(umpti$,quaetricntem conaciunt. SeiUicrianguio parabolxin- 
icripto additis; vnde fpatium parabola linea U. bafi ccianeuU 
comprehenfum fefquitercium oftenditur fpatij trianguli inicri- 
pti. Spaciumveroinfpiralij.quodintcr ipfamA: polygonumipfi 
infcriptum intercipitur , polygonis duplo latcrum nnmero a 
4]uatcrnarioinfcriptis,conficitur qaadr.intis vnitatis vnius om- 
nibus in fubquadrupla progreflione paictbus ,qua! cricntcm cffi- 
cmnCjpolygono additis.quxpt^o^^Huascaecetis^quasaiijautho- 
tesdemonfttaruntaadiungcndacft. ' 

N O* T A I I. 

Permethoduin indiuifibilium fubciliifimi Geometrse Bona<« . 
uenturx Caualloi^}; r«cfOnto fpatij aoCer ^ralcsprun» circula- 
tipnis^Acvniusfequcntittm drculationum coroprehenfi ,ad cjr* 
'culuro! icquentilciitulalionKtcfpdnd^memii^ 
' srcfbi gratia fpat^ intct p*tin|Mn i8c ream^am cirouianoAe» com-^ 
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jpr^hcnfi , adcirculurafecundnm aut fpntii intcr primam & tcr-; 
tiara coraprehcnfi, circulumtcrcuim , & iic cicinceps. Tnuc- 
ftigauimvis crgo gcncracionem illius fpatij, &:mcnruram candccn 
pcrmancntcm in illius gencrationc , quam propoUc.44. cxpli-i 
camus. Obiter hic norabimus ram pcrpciam^aciraproprio no- 
tnine tndtuijibiliim methudum ^wowwva (uum artificiura appella- 
uifTe Caual!eriura,(iuamfubtili ac mirabih fagacitatc, prohm- 
diqac mcntis indaginc iUud inucniflre. Nulia cqim quanntas 
concioiia c(l indiuilibiUs. Debuerat Cauallcrius animadacrciilc 
arcificium eiufmodi , aliud nihil t^t , qu^ip eiuflem mcnfird , vel 
$mfikm frQfortionis ,per imna i»»ump]lumm m^^^miimtm par^ 
' tiff tminium fimUtmfit im injkimm t^Hmtfimim, Ica Vc.appofi* 
cs magjs illam CKceUei&ciiniiumk inemcluinj^oai/ju^T^tav ap- 
pellauilTct > quam inkiutJibtUum^, Qudu taineft qinci viti^ mihi 
otim noci ac amici . hmx decrahcndi attimoidiftum tiutlus-cce* 
dac; iliumenira maximi fcmpet feci, ilc veneEacus Aini t tAni 
pulchram vcro ipHus inucncura conpenteilti nomin^ af pclla* 
tum non FuifTe , mihi diiplicet »• ^ fi ii^njui;»^^ , ncc jpfc (i vi« 
uerer mqjeft^ lamruf e^itoetctn» jgj^^ 
•confido* 

Si JJfiralis inter pri/ic^imn iffim & cirmlim, quipmf mmKfmitfi^ 
njel inttrduts circuUi intrA vnmn ^rtnUmmm ifdwfeAt , omnium Zr- 
nearnm acentroduifarumportienestnterfunBum frincip$/(^circuUmti 
*vei inttr vtrumtjue circuium interceft^ tta Jecat , vt harum fortionnm 
parses omnes tnterceptd imtrfpirnlem & minorem circuUim , 4^aiu fat$^ 
^mmifnj tnttrj^trakm&maMrtmtirculHmintau^is^. v i 

• DEMONSTRATIO; 

IK prima circulationefpiralis A ERi?: B intcr pundum prin- 
cipij A &: circulumprimumBFS ipfa crinfit,liner funt A B, 
AF|AS,AHylcencroau^x.Dicuportioncs AE,AR A(p AB 
intercepcas inter pundum A & fpiralem ^ aequalcs dTc poiciow 
lubns Interceptis hicw rpiralem& cncolura BFS. nempe H ip, 
RS»F£^AB*«^ujy|cs cnim fttnc AB, |X^uales AR-, RS. 

lii .. • 
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tandemque A^,EF. tribuscrffo AE, AR , A ^ , «quafcs fufit. 
. trcs H<p, RS, FE. communis cR vtrifquc AB.quaiuor ergo AE, 
AR , A^, AB, xquales funt quacuoxH^yRSff AB>^uo4 
ctac dcmcuilliandum* . 




In fecnndacirculationc tranfcat fpiralis IpfiM intcr circulos 
I+L,;K/SM.linea:accntroduaasfunt IK , <^<^,4j8, LM. Dico 
portioncsharuminter fpiralem&rminoremclrculumintercepcas 
acmpc ^,49, LM , zquales e/Tc intcrceptts inter ^iralem 
maiorem circulum tribus ncmpe 9/3 , J p , 1 K- > 

Sunt cnim omnes IK ^J^ , 43 , LM , intcr fe arquales. proptcr 
fpiralem vero eft, vt totus arcus MK ad totam IK , ita arcus 
M<r,ad & ita M|3, ad Scd &:rimilcs funt arcus IL, I4 
arcubus MK,MJ^,M/B, &: LM arqualis cft IK, crit ctiam 
ptppter fpiralcm,vt IL ad LM,ua I4 ad 49* I^ 
Cwicaqtie L M xqualts fit IK , etiani «tiK 4^ > O ' 
criiiitflliis i^/^jSiomnetcrgo incerccpcge ioieriirifalem If9 M, 
^ circuluaf niaiorcni KM, acquaics Taftc omnilins interccptis 
jntcr Qiiralcm Hf ckptdiMn InaDooMi I L.. Quod ctat denm-i 
lctandui|i«. ' ; 
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' cimhm mffUtudini eUtum BP rmlMturlUied reB* BC^ 

fM£ dd A cmmm dircUhnm hahtatt hfic eft in direihm fr§dncfo. per 
centrum Jemper tranfiat ; dumverhreuoluitur lineam curuam CDE 
defiribat , (jrjpatium BCDEG, Dico itncam CDE, circulum cjfe , & 
Jfatium BCDEG ad circulum AET proportionem eandem habcrCytiuam 
"hacce fimul hahent ^quadratum hne£ reuohu BC^ & bts re^an^ulHm 
fub ^ MC renoiuta & Jcmidtametro AB , ad ^uadratum AB* 

D E M O N S T R A T 1 O. 

r .. . . •• 

QV o N I A M BC cadcm fcmpcr magnicudinc maiiet , ttad 
A ccncrum du:c£kioncm fcruat, ccit AC vbique ^q^i^* 
acqae adeo reuolttca, immobfli ma- 
.nence punfto A alteto cermino O 
circuluin dcfaibet , U longicudine 
fua BC Ipatium-inccr duos circulos 
contcncum , qud differt drculus BF 
acrrculo CD.cftavtemcirciilusBF, 
ad circulum CD» vcquadratum AB 
ad quadratum AC. Scd differt cir- 
culus BF a circulo GD, fpajcio BC 
DEFG» &quadratum AB.aquadra« 
to AC difFert , quadrato BC plus bis ABC rcaangulo. Ergo 
critfpatium BCDEFG ad circulum AB; vthxc fimuU quadra- 
cum BC & bis reaangulum A B C, ad quadratum A Q^^^^ 
crac dcmonlUandum. ' ' 

COROLLARIVM I. 

Confequitur ctiam fpatium B C D EF G, cflc ad circulum 
ACvthxcfimulquadratura BC,fii bis rtaangulum ABG, 
ad quadracum AC. 

CoB.OLLA^lVM IL 

, Compoiiitat.£fgo fpacittm BCPfiRSdk Idfinit2sfpatiis,qu« 
lineaBCpertianfit dumreiioluiturteordmquc parci^nirefpon« 
dehtquajnta omida BC, rd^MBvei^ itelpoiulenc tejAailgt^a 
omnia ABC bis fumpta.per quie.fiffliilittvptaad4uadr^a AB 

I iij 
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comparata , rpatium BCDEFG fic compoficumcomparatur ad 
circulum BF; &: pcr cadcm ad quadratum AC comparata,fpa- 
tium BCDEFG ad circulum GD comparatur. vtautem vnum 
ad vnum , ita omnia ad omnia. comparacio ica^c ^dfumpds 
oxnnibu$.quadracis icdangulis eciam £ec.> . 

J^ROPOSJTJO X LF,. 

SpMtium ^ucd interprtmAm circuUtienem JfiraUs dr fequinttm ficun^ 
dim vel tertiam continetur ^gener^tur J fimteUametri circuli , ^ui fter 
etdfrmftdmnUthnis frinciftnmtrMfittCircA frinMmJfirdk af€ukti§^ 
nm TtMektisneifUiam» vt fiimiifm9$triM€ rmdm dkt&i§nemfa^ 
m$ Md4tti$mmfrim4(irf9U$i9nit. 




BEMORSTllATia 

SIt pritna/piraliscircultcio AER^B. lecniida BIMPC. DU 
co, ^uod ip^cium coptcptum ixicer illas circulanoiics U U« 
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hestn AC> generatur \ reuolutione remidiametri AB clrculi 
BFS ( ^ttiper principium Jecundd circulatfni s hic adfimptd trdnjtt) 
circa primam circulationem fpiralis AER<pB, fcruantc intcrim 
AB dircv^ionem ad A pundura , quod principium cft primac 
circulacionis. Cum cniip xqualicer pcr scqualcs angulos & (i- 
milcs arcus crcfcant omncs lincac ab A principiodu(^aj adfpi- 
r<ilcm,fubangulo BAl acqualitcr crcfcec A E in prima circula- 
lionc, ac AB in fccunda , cricquc AE incrcmcntum zqualc 
F I incrcmcnto.ab A cnim pun£bo ad £ creuic AE ; ab F vcr6 
in I crcuic AF. crunt icaquc aequalcs AB,EI,RM,<pP , BC, 
6^ fmeulx onuies retntdiainecfocirculi , qui per principium fpi<» 
ralis.fecviidffcicculationisuaDfict dum etgo AB remidiaraetec 
circuliBFS xqoalis fibt vbique manec , feruacque iiireftbnem 
'ad punftom A , ^circa primamipiralis ctroulationem reuolai- 
tur^fpatitim BAER9BCPMIB inter illasduas circolationeste 
lineam ACconteDCum generat, Quodcratdemonftrandnm. 

^Jitf PVSJTJJO JLn* 

SemidiamtierdratUpfm ^er princifium adJhnftdMfmkihnts tr4H' 
fi, reuolttta circa primam Jfirsik jUtoUatUnfm ^^mmufau^ut 
€iraiUt aim reitokintr^ 

DEMOrN STR ATIO^ Vidcaturff- 

HO c manifcdum eil:. nara quando A vcneric in £, tunc 
erit B in I , & cranfibic E per pcripfecriam circuli , cuius 
fcraidiamctcr cricAE,qux maxmia cftomnium,quaein AEac- 
cipipo(runc,& alcerccrminus B,quivenic in I,permaiorcmcir'> 
culubi ylL cranfit^quam pcr BFS.quando aucem veneric AB in 
RM i cranfibic cerminus R , per circolum coios diamecer AR, 
snaiorcm ciccolo AE.& p unoum Mcranfibic per circulmn KMQ» 
^ maiorem circulo y.IL.tefic deinceps.crgorenolota AB circt 
AfiR^B per maiores lucceifiiic circnlos reaoloinir. Qaod.etat , 
. demonftcandnro* 

C0AOLLAR.I YM. 

Ctkmergo permaiorcs circolos fucccffiue reuoluatur, ma^ 
ioca etiam focceffia^ ipatia pcrccanfibic intcr circulos fcfis fii- 
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pecances' imerecpca. minus eft cnim F BI , quam L I M , &r ml- 
niss hoc quam P M Q , atqoc adco fpatium BAEI , minui cit 
ipatio EIMKy^ hocminMS fpacio ^RMP» A&iic iiciaoe£& 

JP £0 P 0 S ITJ O XLyjI. 

TiJcanirfi- P^^ fpiralis ficund*,vel alicmus fe(fnenttum circulatic^um , prf»' 
- fiura p. 7 o. cipium ccrculus ducatur^ aiiujque ptr tcrminum abfolutd eiufiUrn : quetii- 
bctdeinde line£ rccid a centro communi ctrcuiorum, (juodinitiumjfira^ 
luefit ducantur ad maiorem circu/um y iUarum reciarum interceptd par» 
tes omnes inter amhos circuios fimul fumptd , dupld /unt omnium fimtd 
fmnftismmi qHMtnur aiterMirum drmiim &^4km mumfmamr* 

DEMO NSTRATIO^ 

j • ' ' . 

Sl r fpiralisiecandas dtcolacionis B IM PC,pcrcuiuspcui<- 
cipium B.cranfeac ctrcolus B FS , & alius C O Z pec ilUas> 
confcdz tcrminum C. ab A ver6cencro drculorumcommuni, 
quod &inicium c(l fpiralis , dacancurquotlibcclincz, AG> AZ» 
A'0 9 AC. ad circolum C O Z. Dioo linearum illarum patces 
«mnesintcrcircuios BFS , COZ iacercepcas & Hmui fumptas, 
duplas cfTc fimul rumpcarumomniuni,quxinceralceruccuffl cir- 
culorum & fpiralcminccrcipiuntur. 

Cum cnimomncsinccrccptxintcr circulum COZ &: fpira- 
lcm fmt quacuor OP , MZ , IG, BC. & xqualcs fint incerccpcis 
intcrcirculum BFS&fpiralemjncmpcquatuor FI , SM, HP, 
BC.cruntOP, HP,fimulfumpcx. itcmque MZ,SM,&: 1G,FI 
«qualcstribus FG fcu BC additisveroduabus BC.etuncomncs 
prxdidxlinea! OP, MZ, IG, FI,SM,HP & dux BC xqualcs 
quinquc BC. quinqueautcm iftae B C intcr circulos duftx in- ^ 
cercipiuncur pcr totam circulationem, ncmpc quacuor pcr pun- 
fta B, F,S,H, refpondcncia quacuor pundis fpiralis B IMP»de 
vna pcr punftum C quincum drculacionis adpun&um B duda» . 
quxfpicalis cerminos iungic. quare quinque BCduplae ecunc 
' quacttor OP , MZ « IG , BC incercepurum incer fpiralem acdc» 
culum C O Z , ectimqne «yarau ^uacooc EI , S M » H P, B C, 
QuodecacdemonftraiMUm* , 

NOTA . 



uiy j^uj GoOgle 
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N O T A. 

Hio maDifcftum eft bis in circulo accipiendam effc B C, cum in 
principiociictilatioifis, aempe in B^iam fit in circulo C O Z , fc^ 
midiamctcr AG nondumfic inincremcntofupcrficiei,quodgC" 
ncraturdum linca AB rcuolutamaiorcs adic circulos infiaitos, 
ncmpc AI,AM,AP, AC;vc etiam in prima circulationc, pnma 
lincaAB, iamcftincirculopofita,cum nondumcft in fpirali.6^ 
hancob caufam ccrcumcft Archimcdcm in propofit. i^.dcfpi- 
ralibus, omncs fcmidiamecros circuli primi &: vnam infupcr accc- 
piffcj&inpropofic. lo. totidcmlmcas maxima: acqiulcs&: vnam 
infnpcr lincam maximar a:qualcm ; quamuis hoc ipfc rcticuctit, 
&£. iulummodb prop. ti. dc fcc^orc iubindicaric. 

FROtOSlTlO XLVllU 

I 

^ S^iiitm > iefirlpum 2 rml$N ffdiiBa JMMdmem »fu ffimm 
Ut €r^ma imtrcefth, qudwemhta femidUmeard^rikii, 
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D E M p N S T R A T I 

CVm enim AB reuoluacur circa AER(pB primam circula- 
tioncmfpiralis ; quandoalccr ccrminus A vcncric inE;al^ 
tcr nempc B crit in I. Spatiumque intcr circulos audos A E, 
AI componitur cx inhnitisfpatiis intcr periphcrias circulorum 
infinitorum ,per quas tranfcunc tcrmini A, B, dum pcrquadran- 
tcm BAI rcuokiitur AB. pariter quando vcnccit A B in RMj 
ccicque pundum A in R, pundum verb B in M. Spaciam in> 
tet circolos magtiicucliDe auftos AR, AM, componicur ex fpa- 
tiis incer pcriphcrtas cicculoram compcehenfis per q«as craofeunc 
termini AB»dum per quadrancem lAM reuoluicur. 6e fic de« 
incep«9 ciim racio per omnia punda reoolocionis , quae in hac 
accipi polTunc, eadem reperiatur. Itaque totum fpatium intee 
primam circulacionem A£R^3, & iecundum BIMPG com- 
prehenfumcomponicur cxfpatii^iniinitis intcrcirculoscrelcen!* - 
ces infinicos comprehenlis. Quod erat dcmonftriuidum» 

CoROLLARt VM. 

Pcr corollarium itaquefecimdilkm propoiit. 44.qula(patium 
illud componitur cx rpatiis intra circulos conccntricos com- 
prclicnfis pars vna rerpondecquadracorcuolucaslincx AB.pars 
vcrb omnibus red:agulis bis fumptisfub AB &: omnibus lincLsab 
A ad fpiralcm prima: circulationis dudis , qua: aequalcs luntom- 
nibus incer Tpiralcm 2£ circulorum alceruccum incetccptis. 

r Aoros JTio xlix.\ 

\ • 

ViJcaturfi- Sp4tiftm toium interprimam ctrcuUtiMem & aiiam fe^uentem ad* 
|»r« P» fyfumptam ad circulum BFS comparahitur per hacfimult omnia <juadr0S 
AB ^mnia^ue reifan^uU AEI RMfA<^ ABC bis fufrfta^ad. 

D E M O irS T R A ilOi. 

Sy p K A'. demoiifotimi ^ (pathim geseratom \ lineate^ 
uoluu circadrculumadeundem circmum (e habere, vchaec 
fimui, qtiadnttiuiiraioliuxlmes&j^bis iie^Ufi^lttm rub ea U 
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icmidiamecio circuli daci,acihuius femidiamecri quadracum fe 
habcnc. linca vcrb AB rcuoluitur circa circulos infinitos crc- 
fcenccs ab A in F. racio igicur cuiuflibcc fpacij gencrati circa 
qucinlibec circulum ad eundcm circulum fc habcc, vt h,xc 
iinaul quadratum A3 &: bis rcdangulum fub A B &: circu- 
h femidiamecro vcrbi gracia A E conccncum , ad quadracum 
AE.&fic dcinceps.cruncicaque omnia fpacia defcripca fcu ge- 
nccaca a reuolucione rcdx AB ^ oisnes circulos, circa quos 
ipfa reuoluiciira vc hxc fimult omoia qiiadraca AB & bison- 
nia teftangula A£I » ARM , A (pP , ABC , ad omaia quadraca 
A£, AR, AH» AB. &circttlo,qai cseceros omnes continec, 
ipaci6qae , qpod cxcera omnm compiefticttr , acccptis s eric 
ipanam incer circulacioDei genetacum , quod ojanm^ eomple- 
Atm > ad circulum, qui omnes conttnec^ .vt hxc fimul} om- 
xiia quadraca AB & bispmnia redangula AEI, ARM, A^P, 
A fi ad omnia quadcau AB. Quod ecat deioonftrandum. 
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r.ROFOSITlO U 

So.ui-nn htcr circnUthncs primam Jequentem comprehenfum ejl 
circuium , ^nt per principium ad/umptd fe^uemis circuUtiortis 
tranfit > vt re^an^lum comprehenfum fib femidiametris cmulo^ 
rum^ quipervtrumque termimm initij &fms circuUtionis tranfeunt^ 
ad ejnadrAtam Jemidiametr '^ ctrcuUt qui ptr ^tincipiHm cinuUtionis 
tranftts 

DEMONSTHATia 

S"!* ^n-^ y circultttiopcs comprelienfam^ eflcad circulu» BFS^vt ro- 
^fangulum C AB, fub iemidiamerrts circulomm B F S, C O Z 

conccncum ad quadracumAB. c6cum cnimillud rpacimnreba- 
bct ad circulum BFS ; vcomniaquadrata A B, vna cum omni^ 
bus rcdiingults A£I, ARMyfcu omnibus AFI,ASM bisfum* 
ptts ad omnia quadraca A6. fed omnia haDP reAangula bis fum- 

- pca,sequa]ia funtomnibus ABC femcl fumptis.cumintcrccpcse 
omncs intcr alccrucrumcirculorum&:rpiralcmfubdupIa:fint to- 
tidcminccrccpcarum inrcrvcrumquc circulumB F S jCOZ, 6d 
i conununisalcicudoomniumfic AB. Ergo vt totum fpatiumad 
circulum BFS ,icaomniaquadraca AB &:omniarmiulrcdangu- 
la ABC^adomnia quadraca AB. vcautcm omnia ad omnia, ica 
vnuraadvnum. Ergohaccfimul quadratum AB &rcdangulum 
ABC,Iioccft rcdangulum CAB, fchabcnt ad quadratum AB 
vcfpariumAERBCP&c. adcirculuni Bt S. Quod cracdcmon- 
flraBdum. £(l crgo hoc fpatium imer pf i mam hL fccundam circu^ 
Jacionem compcehenTunMhiplom circuli BFS» eft e^lim re^n* 

^pIttm^CAB •auplum^uadiraci AB, 

CoROLLARiyir r. • 
Ectc etiam ¥t reftang^Ium.CA B^ adq,uadtatum^C A,ita (pa- . 
ttum AERBCPadcircttlum ,€OZ: t& eniprVc dHiadramm AB 
.od qnadmtttin AC, ttatkcultis BF^aiUi^,u^^ Z. &per- 
mucando,vt AB quidracumad circuIum^B FSsiuquadratUt» 

■ AC adcirculumCOZ: fcdcdvcCABredanguIumad ABqua* 

^aniin^itafpiattumadcico^^ 
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^boguittniad fpatium , ica AB quadratum ad circulam BFS,ab 
acquali crit & fpaciam ad circultua COZ 1 vc CAB reftaogttlum 

ad quadratum AC. 

Eftcrgofpatium intcrprfmam&fccundam circulationcmfub- 
duplum circuU COZ^ cuqi ccdangulum CAB dc fubduplum 
^u;rdraciCA. 

COROLLARIVM II. 

Idcm ctiam in fequcntibus circulationibus dcmonftrabitur, in 
tcrtia ncmpc CXVTD,red:angulum DACcflfcad quadratum g^JJ^J*" 
DC ,vt fpatium AERBCXVTD ad circulum COZ,id cft vt ' ' 
totum fpatium fub ccccia ciceoUciane comprehenfom , dempco 
cirqilacioiiis primx fpatio, adcircuittm C O Z. 0e iic in fequcA- 
.sibtts circttlattoiisbtts. 

SfsiUim Rmd Jfirs&m Jkmubi of^ttlaiiMe de/crifN, ^rtffd Hm* 
fiamda in frimi/lh miaUtM0u ,contcntmm ^tnmfrffmimm kthetJid 
(irculumyqmmf ^tMm^deAdemtfiti^t^tm hdbent hjtc vtratfuetre* 
&mffdum cintentttm frh /imididmetr^ drmli fectmdi , fimidiametro 
frimi , ^ tertisfMri^Madratieim Uned , ijua femidiameter fecundi circuU 
€mdi$femidim€imufrhiH,dd^itadr4ittmfimidimHnf^ 

DEMOH^T&ATIO^ 

SP IR ALi s lincacfccunda circulacio ficBIMPC. Dfco quod 
fpatium ca comprchcnfum &: linca BC qu2c principium cft 
circuIacionis,eamhabctproportioncmadcircuium C021,quan[i 
7adii.PropcerfpiralcmcirculiBFS, COZ,& D pcncs diamc- 
tros acquali cxccffu fc fupcranr, &cftprimi BFS fcmidiamctcr 
cxcclTui a^qualis >idc6que AB , BC, CD a:qualej font.crgo AC 
'ieniidijuiieter dupla erit femidiamecri AB« Circolos ergo COZ 
.qoadroploserit ciraiti B F S, fauius aotem terda par$ eft fpatiom 
I AEI^BA i quarehoccelpatium erii voa duodecima pars circi4i 
iipOZlircdeiiandwoiiftra.ttt eft fpaciimi AERBCPMIB^C^ 
cC9»ulttm COZ,vcrc^bngulumCAB,adquadiaQUttAG«eftatt«. 
tem AC duplafcmidiametri AB»crgo quadratum ACduplum 
jciicrc togiuii CAB. crgo prculus COZ fpatijA^RBtoiidtt- 



1 



Digitized by Google 



§ 



"f% DE LINETS SPIRALIBVS 

pluscric. ideileric vc i2.ad^.:Cui fpatio fiadiiciAtur fpatlum A£ 
K<p B A vna duodccima patscif cu 1 1 COZ. ociccociMcirciilus CO 
2m yadfpacium B I M PC j vc i% ad 7. & inDerceiHloericlpauuinad 
circulum vc 7 ad 1 2,. 

Dcmonftrabitur auccm cfTe cadcmcirculi COZ nd fpatiuni 
fpiralifccundxcircuIationii&UncaCB contcntum ratio , ac ca 
quam habcc quadratum AC ad rcdangulmn CAB vna cum 
ccientcquadraci BC. 

Eft cnim vtquadracum CA ad rcdangulum CAB ; ica circu- 
lus fccundus COZ; ad fpaciura A E R B C P &:c, Huicfi adda- 
tur AERB,quod acqualccfttricnticirculi primi BFS, cric co* 
tum BIMPCB confcdumfpacium. quarcfireftangulo CABad- . 
dacur cricnsquadraci AB fcu BC,cric vccirculus COZ, adfpa- 
cium BINiPCB j ita quadracum AC ad vcraque bxc, reftangu- 
lum CAB • & criencem quadniti BC. & innerceiMto» n CAB 
reftan^ulum vna cum criehtequadraci BC^ ad quadratom AC; 
icafpaciumiecundacircttlacimierpiraKs contentum adciccuhua 
iecundum COZ. Quod erat demonftrandum, 

C0R.0LLAR.IVM. 

In aliis etiam circuiacionibus idcm demonftribicur. lioc eft 
'ipacitmi concencum in quaiibec circulacione defcripca, re£U 
^Jineay quacfecnndto numerumciscttlatianisappeUecur^adcic- ^ 
cttlum eodemmet numerp dcnominacum , eam proporcioncm 
baberc, quam vtraque hxc } Rc&angulum cententum fub fe- 
midiamecris circulorum, qui per principium & finem circula'- 
tionis tranfcunc, &: ccrtia pars quadraci cius Imcx, qua femi* 
diamctcr maior, circuli fciliccc pcr fincm circulacionis cranf- 
cuntis , cxccdic minorcm , qui pcr principium circulacionis 
dcfcribiciK , ad quadracum icfflidiamccu maioris iliius cir<- 
^culi. 

•videarorfi. In tcrcia ncmpc circulacionc CX VTD, in qua circulus D 
guiap.75. codemmcc numcro dcnominacus cft,fpacmra fpirali CXVTD 
&cercialinea CD contcncum,ad circulum D rercium eam ha* 
• bct proporcioncm , quam h«c fimul habenc, reaangulum fub. 
•AD (emidiametro circuti cercii U AQ fcmidiamccro fccundi 
-tfirarlijquiperprincipiumcifCttlacionis cer^ cnuific , & tHcns 
"^drati C D feu AB, adquadracQm AD« 
- -Spaciiuieiw&inser^ifcttlatioiios «ftendiw k luibere ad 
« 
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culum D, vtrcdangulumDAC adquadratum AD. nam com- 
paratur fparium intcr circulationcs ad circuliim D , per omnia 
rcdangula AEG , ARV, A(pT , ABD bis fumpra, hoc eft per 
omnia A B D rc*i>angula , &: omnia limul quadrata B D ; ad 
quadrataomnia AD. vt autcm omnia adomnia, ita vnum ad 
vnum;crgovc ABD tc^angulum fimiilque quadratum BDjid 
cfl, ADB, vcl DAG rcdangulum adquadratum AD ,icafpa- 
tium DTVXCB(pREA ad circulum D. Spatio illi li addacur 
ALKB fpatium prima: Ipiralis circulationis , qui triLns cft cir- 
culi B F S, d^exalcera parcc Ci addacur redangulo D A C cricns 
quadraci AB Ccvt CD.erittonifii fpacium CXVTDAD.ad cir« 
culum D.vt harc fimul cedangulum D AC Aff crient quadrati* 
GD adquadratum AD. 

BRo pos iri 0 Lhi. y 

SfaihmmBweis^irMtikm & re^is , ^ujt Jn ctmUtimbm fint , €9n^^ 
tenmnm , tcrttttm (juiiem ficunS dnfkm quartum triplum i qum- 
tum ijuadruplumjdf fcqn^s. Hixta numeros', qut deincrps fint tficumUf 
cft mitltij/Ux i & fi fejpatia exetdtmt fetutuU fiatfmt^gniutdine, Seen»^- 
dnm tntem/rimie/ijextifliim* 

DEMONS TRATIO. 

SlTlinea fpiralisinquiuqucprimiscirculationibus K,L,M/ 
N, X; HABCD.primacirculatiocft K A. fccunda AHLB,.. 
tertia BMC; quarta CND. quinta DXE. oftcndere oportct,.' 
fpaci) HL jnter circulationcs pnmam &:fccundam contcnti, &C 
rcdaKB claufiduplum efTc fpatium AM^quodrcda AC clauy 
difucicriplum BNiquadruplumCX. 
DcmonftnucafuDt ifatia iater primam circu!j»tionera ftiequen»- 
tes eSc ad circulos per circulationum fiacm tranfenDces» vcTe* 
dannilumfab femidiametriscitculorum per principium8£ finem ^ 
cuiuique adfumptae circubtionls tcanfeunctum,ad quadntum 
rcmidiametri circuli, qui per finem circuhcionis ttanfit* id cft 
l]>atium H L efFe ad circulum B K , vc rcdangulum BKA ad 
quadracumKB j&fpatiumHLAMjCx duobus compofuum,cflc 
ad cicculum KC i vc cc^Ungulum C l^B , ad quadratum C 9& 
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fpatium ex tribus HL,AM,BNcflc adcirciiliimKDj vtrcSan» 
gulum DKC adquadratum KD.Spatiumquc cxquatuorHL, 
AM, BN, CX comporitum,cfl*e adcirculum K E ; vc redangulum 
EKD,adquadratum KE- fedquadraca KB, KC, KD, KE gno- 
monibus fc ruperant, qui fefc xqualitcr cxccdunt , crgo ficredan- 
gula BKA, CKB,DKC, EKDafe inuiccm difFcrunt raagnitu- 
oinibus , qux fe fc sequalitcr cxcedunt. Cum igitur xqualcs fint . 
KA,AB,BC,CD,D£,critrcaangulumBKA l CKB 6. DKD 
11. £KD zo.critcrgofpatiumHL adfpaciumHL,AM.vt2,ad 
6. ablato itaquc HL ab HL, A Ms rcfiduum em AM 4. fpatium 
crgo AMduplum eft (jpatij HL.cftTer6,DKC rcftangolom lu 
atque ctiam eft fpaoum H L , AM ad ^tium HL , - A M , B N > vc 
CKB rcftaogulum adDKC reftangiilom,ideft vt^ adi2.'aUa<k 
itisvero HL,AM,eticrididuom BN 6.cft vcr6HLi..qoarc quar- 
tumfpatium fcctinditriplumCEk. 

Eft tc»aangulum EKD 20. &fpatium HL, AM, BN c(l ad 
fpatium HL,AM,BN,CX,vtrcaangulumDKC, ad rcftan- 
guIumEKp»idcft vt iiad 10 ablatisvcro HL^i. AM,4 BN, 
^.rciidutimenc^acium CXS.quodieftquadruf iuairpactj HL a. 

iicqoe 
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DEMONSTRATIO NES NOViE. Si 

ficquedeinceps oftendecur fpauom ciccalacionis^rextaB quincu- 
plum eirerpatij HL.aBquali cnim , vc gnomones , magnitudinc 
fcfcfupcrant rcftangula,duobusncmpcquadratis A B, feu rc- 
aangulo BKA. cft cnim BKA adCKB,vc KA ad KC. & CK 
B adDKG,vt KBad KD,&DKCad EKD,vc KC ad KE. 
excefltis ergo vbiqucjcqualis , ncmpc rc(5langulum B K A. Scd 
BKA rcfpondct fpatio HL,crgo 6l omma fpacia fe fc fupcra- 
bunt fpatio HL. 

EfTe vcro rpatium HL fextuplum fpatij K iiinc manifcrium . 
cft.HL fpatium femiflis eftcirculi KB ,quicumponccurcflc ii. 
fpatium HL crit6. circulus vcro KA,cuius fcmidiamctcr fub- 
duplacftfcmidiametri KB,circuli KB eft fubquadruplus,crgo 
circulus KA crit 3. fcdfpatium K iricnscftcirculi KA, cric cr- 
go fpatium K vnitas, &fe habcbit adfpatiura HL, vc i. ad 
hoccrgoilUus cft fcxtuplun:i. 

P RO P DS ITJO tllU 

Spnium e9nsentitm&nu0f4& {quMpmnmd , qnMvn* drmUtient 
defirihitur^ quxquenonbAdtternUnurnprincifwmUnid^iralu) d-con- 
tenium re0nUneit,ii termini tins dd prineipinm jfiruln du^nidel fi" 
&§eemyhentem fimSdmetrum defUdUmmaiQriedmm^ ^nd atcrminis 
ddprinct^ium pralis duifdfunt^ circumfirentidm wrfiimer dinas 
mm interieShm ddfdftesUnedjftrdUsi eam frefdruunem hahetqnem 
vtrd^bdcire&dnguium contentumre^fis /iness^^ua a tnminis iffius 
ddjfiraUsprincipinmdnenntnrt &tertia pars quadrati eius lined^ qud 
mdser dt^arum Une*rum minerem excedit, ad juadratum maieris w- 

mmdem, ^ ^ 

j<. DEMONSTRATIO. 




s: 



I T prima fpiralis circulatio IMNP 
_lA , &: primus circulus A C E. fpa- 
tiiimquc coiucntum fub cius parcc, qux 
nonhabcc tcrmmum in I prmcipio, & 
rcdis lincis QJ^, MI , quac a terminis 
Q,M,ad I principium ducuntur (nem- 
^ pcfpatiuro QIMO.) Hoc ad fcafo- 

rent;QS GI (qui fcmicicculushic acctpituc) habencem femidia- 

L 
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Str D£ LINEIS SPIRALIBVS 

mecrum «qaalemroaioriacerminis rpiralis(iudarum,ncmpe 
IjCircumfercntiamvcro QSG intcr lincas BI, FI , &: ad parccs 
linex fpiralis ncmpc Ql^ON ( hoc eft rpacium iptraiis M N O 
PQIM ad reinicirculum QS G I ) cam proporcionem habcc 
quam vcraquc hzc» redianguluni QI, M 1, Ac certia pars quadraci 
linca: MG (qua maior IG fcu IQ, oiinoreiii MI excedic ) ad 
quadracum maioris QT^ 
Smc rcdoics oaogoni BIC , CID, DIE,EIF, & fubccnfardu- 
• cantur in circulo BC, CD, DE, EF. fimilucrquc in fpirah fub- 
tenfx QP, PO,ON, NM. ducancureciam reax QC, P D, O E, 
NF.quoniamcrgofaduseft oaogonus,cric AI,8. IQ.^.IMj. 
&fingu!afcdorum crjangula BIC,CID, DIE, EIF crunccciam 
8 parcmmcaliumquahum cocum polygonum cds^. quahunv- 
lotuscirculuscft 64. talium S.crunt finguli fcaores. Quoniam 
vcrb BI cft8, &idc6 Qleft ^.criccitculus ADE > ad circulum 
FQ S G i vt 64. ad 49. Cum crgo fcmicirculi acccpti fmt, cric BD- 
F 31.& QSG 14- 7. fequentiverb diagrammace vaiocuiangu- 
lorum &:fc^orum cxplicabicuc 
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ISumnna 7 5c resdccioi 
oftauz id cft-^. 



JM 



I 

Summa uaque criangulorum primorum 10. &: poftcriorum 9,* 
cft i9,aufcrcnda a fumma quacuor triangulorum in fccloribus, 
nempc a^i. quarc refiduumcft ij.contcncumqiiatuortrjanguhs 
QIP, PIO. 0IN,'NIM i fed fpatium fcmicircuh QS G cft 14. 
-^^. raciocrgofpatij QPONMl rcdilinci,ad rcftilincum contcn- 
rum, fubfcmicirculo QSG in oi^ogonopolygoao eft^.vc ij ad 
24 fcu vt i6 ad 4p; 

Dupl icccur iam polygonum,& fic hcccxdecagonum. crunt ira- 
quc AY 16 LY Hjeruquccirculus AfiC>;^d cuculum XLY.i 
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DEMONSTRATIONES NOV^E. ^ 

^ftpSAAatXtStk AY x$6, ad quadracum L V 196, ericquc fcminis 
heccxdecagoniin circuloLYZ ^S.incicculo vei6 ADHiiS^.Ia 
diftgcaminace ergo crunc. 
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Summa il flc 564ccij]uercx- 
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CtUogula funt }i 
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Summaicaque triangulorum xvi aufcrendorum cft y$ ab 
ofto triangulis fcmicirculi B D G K 118. rcfiduum ergo cft yr 
j. vaioc ccdilinei LNPTV fpirali mfcripti. Scd datus cfl: valor 
fcmiflis polygoni fexdccimlatcrumincircu!oLyZ,^8. criccrgo 
polygonum LNPTV in fpirali ad polygonu in circulo LyZ,vc 52, 

.id^5)8 ; ob fcadioncm vcro mulciplicacis numcris, vc loj.ad 
196. qumumcri, ciim fmt quadrupli in polygono duplo pcncs 
numcrum latcrum, per quatuor diuidi dcbenc,vc ad cofdem odo- 
goni numeros rcducantur ; diuifis icaquc, habebimus polygonum 
icailincum LMNOPTV 26 ~ &c polygonum rc-ailineum cir- 
culiLyZ 49. Ergocritlpacium LMNOP rV,adfcaorcmfcu 
feraicitculum J-y Zinpoiygono iatcrum xvi vc z6 ad 49. Scd 

L i) 
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U DE LINEIS SPIRALIBVS 

in odogono crac rolummodo,vc 16 ad 49.ergo dqplicacis polygo* 

nis ercfcit rario polygoni parcis fpiralis in proportionc fubquacucN 
pla vnicatisvnius,qua:ininfinirum produda,collcftifquc omnr- 
bus fimul partibus tricntcm cfficit vnicacis vnius, polygono ofto- 
gonohicadfumptoaddcndus. proprerca crit valor rpatij fpiralis 

LMNPTV 16 f &:rcmicirculiLyZ4^. cftcrgofpaciumadcir- 

culi fcdorcm vc 16 ad 49. / 

Oftendcmusctiam 16 conftare re^tangub LV, VT,cft LV, 
7. & VT, j.cuiusrcdangulum ir. & tricnccquadraci TZ,qua 
L V fuperac VT. cft TZ 4. cius quadratum 16, Cttius criens f 
-i quircdanguloLVjVTadditusfacic 16-. 

In aliis circulationibus fimilis dcn^onftratio cadcminfcripco- 
rum mechodoiicc. aliam quo^ue dabimus^ qux in fequencibus 
abfojuccur.. ' - 

FR0P0S2TI0 LUtl. 

mfnuMjfirsUs ctnuUtione yJikUntd , f0d frincipium tfi drad^tk'^ 
ms^$€lfmin0 (fM^d etUm pri»cifium e/jpiralis)'4d ^dms daimmim , 
J^rtihfmi&iim pars ali^uaaccifiaimi & a princfi$ dd ddtum in Jfi^ 
rsUpm&mnUneadttcatm^faperiiHA , vtfemidiarfietro^tirenimdi/sri^ 
tur, cuiuscemrnmfitprittdpiumline^pralis i Jfatium contentum inter 
Jpiralcm & Uneamy tjujcAprincipieJpiralisadpnniiumi» ea dmnmdmi» 
/ury tertiapars ejiportionis ctrcuU dejcripti ; (jujt pertio ad partes anteci' 
deKtescontinetur iateriineam , (jti.t primiptum tji circuUitionis ^ iU^tm 
a ^rincifio JpiraUs ferdainm tn ea puniinm dncifnr* 
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DEMONSTaATlO. 

STt parsfpiralisprimx circulationis FHA, cuius principium 
fic F; lincaquxprincipiumcftcirculationis, fit EF,pundum 
datumm fpirali iit A; ad quodab F prmcjpio fpiralis ducatur F 
A.fupcrlinca AF, vc rcmidiamctrodcfcribaturcirculus AELK. 
cuiuscentrum fic F. ritciLculationis angulus EFA. Dico fpatium 
AGHIFA tcrtiampattcm eirc fcdons EFA. diuidatur FA in 
partcs quatuor,&fimilkerarcus EA in quatuor fc«^ores £ F 
DFC,CFB, BFA^ecaBtinfpiraii FI, FH,FG,FA incontmua 
projporcioneariclunecica» U Fi^minima «qualiseticexceiTui qua 
proxim^ maior fupmt proxiroe mtnoreav. arcubus feAorum 
fubcenGe infcribaikur ED,DC»CB,BA.& iafpirali paricererunc 
rubcenfaB FI , IH, HG, GA. ducuicurcandem iinear CG , D Hi 
£1 1 eric iraque figura polygon a in ci rculo A B C D EF , vc in fpira- 
li AGHIF. criangula autemfingulaincirculi fcaoribusiincvoi*^ 
tacum 4.qttialincaFA in partes quacuor(e^eft,eritcoufieu*^ 
ra polygona vnicaciua catteraque»vctndiagrammate £b* 
ie^iorenabebiant». 
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Summairaquetriumtrianguloruma primis ablatorum &qua- 
tuor poftrcmorum eft ii polygonuni circulo infcriptum cft i^. 
a quo dempta fumma iriangulorum vii,rcfiduum eiic polygo- 
num fpirali infcriptum y.ctt ergoinpolygono quatuor latcium, 
xatiopoly^oni fpiraIis,adpolygonumcirculii vt y,ad 16. 

Duplicetur polygonum &: in ofto fcdorcs diuidatur portio cir- 
culidu^is GE,GH,GP,GQ,GK,GL,GM, GN. & fubccnfe 
du«a« fint AE,£H,HP,P.Q,Qk,KL,;.M,MN. iivfpi;ali 

li uj 
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etiam incelUg^turduaaB AB, BG»CD, DF, FT.TI, lO, OG. 
Sicque vnunaquodqae cciangulorum polygom S^quia lioca GA 
diuifa cftia panes S.omiiia,ie liabeonDCVc Indiagnuninaceie- 
^uenci. 




AG£ 


1% 




* 


* 


.-j 


EAG 


S 


2?. 


EA B 


I 






EGH 


8 


■* 

o 


£HB 


I 


c 

D 


HBG 




2 = 


HBC 






» s 


HGP 


8 


►T 

•< 


HPC 




c_ 


PCG 


6 


r> ^ 

5 »< 

— • •< 


PGD 






2 sr 


PGQ 


8 


3 


PQi? 


j 




QDG 




cr « 


QDF 




n 


< 

M 
M 


QGK 


1 


< 


QKF 


4 


M 


K ¥Q 






KFT 




O 


«> 

o* 


KfeL 


8 




KLT 


J 


»> 

*>- 


LTG 




LTI 


1-1 




D 

n 


LGMi 






L M 1 


6 




M IG 


2. 


• 2 

ST 


MIO, 


1-6 




n 
o 

C 


MGN 




c 


MNO 


7 




NOG 


I 


(n 


NOGj 


I 




n 
■ 

t 


Samma 


f4 




iM 


f 






fSanaui tf. 







PolygonuH) icaque in circulo cft ^4. fumma vcro triangulorura 
3tv cft4j, qua: cum ablaca fuerit a polygono m circnlo ^rcfi- 
duumcrit polygonum m fpirali, ncmpc 11 ; qtiare in pol\-:ono 
Jatcrumoao, ratiopolygoni fpjraiisad polygonumcircuii eft,vc 
J.I ad 64. quoniam vcro hic duplicvus cft numcrus laterum, 
ijuadruplicati fiint numcri : diuifisigiturhuius oftogoni in fpira- 
ll&ciiculovaloribuspcr 4 rcduccncur adnumcrosqui intctra- 
gbno. eric crgo polygonum fpiralis f i polygonum circuli 16. 
^uareilleadhunccficjvt j ^ ad i^. fcdin cctragoi» crat vcj ad 
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ti. creuit itaque duplicato polygono quadrante vnitatis vnius s dC 
infcquentibus polygonis latcrum numero duplicatis, rubqua- 
drupla proportione quadrantis creicit ratio 5 ad i^. qua: (Imul 
iuntSla: omnes partes quadrancis trientcm cfficiunt vnitaris vnius, 
quarc ratiofpatiitotius ABCDFOGA ad totum fedoicm A G' 
Njcftvt 2.X j ad^, ideft vc vnum ad ctia. Quod ciac demon* 
ftrandum. . 

Idcm dcmonftrabitur,quodcumqueadpundum duccnturcir- 
culi OG,NH,M I in prima figura ; crkque fpatium fpiralis IF' 
tricns fe£loris MFI. Spatium HIFH criens fe6koris NFH; fpa- 
tiumGHIFG triensfedoris OFG, &in fecunda figura DIOG 
D tricnsericfedoris SGDi &c fpatium BTGD ciieos fc^oris? 
RGB. 

tef, iveUai M $ emm ttmmmmi^» L f€rLM^Ajhmdt4 tmws JtL 
Mdprinciffum R dirt&imt^^ft9$lmit»r i id$tr iiustirmiitmjfmlis i«rttm* 
RSTO^Jiftribtt dfitdm 6? fiitilem fpftdispsrti RLH*- 

£)£MO HSXR A-TIQ. 




Iv I D A TV R femicirculus BCDin fedorcs quatuor apqtia* 
lcs BRC,CRJ^,iR€,tRD.duaisBR,CR,IR,eR,DR, 
^u»Ipiralemfeceociapiindis £,F, H,M, L. aquibus infpirali 

verfus principium R , accipiantur in 
prajdiftis rcraidiametris rc^a: M S, H 
T,FO, EQ xqualcs fingulx fcmidia- 
mctro RL. tcrminus alter femidia- 
metrorumRL,RM,RH,RF,RE,cftin- 
fpirali RLMHFE,&: fefe illa;a:quali- 
ter cxcedunt ; ergo <^ carum cxccffus'- 
xqualitcr ctiam crcfccnc,&: xqualiter 
fcfe fupcrabunt.exce^usaucemre^iap; 
RM fupra RL,abIata ab RM re£la MS quae cqualis efi RL^ 
eftreaaRS.&quaRH excedic RLeft RT. &deincepsexcer- 
fas fttiK RO , RQj^x<]ualicerergorefe fup.eram RS^RT, RQ, 
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RQ^fedha: linex xquafes angulos compreheiidund ergo pua- 

fta RSTOQ func in fpicali. 

^qualibusquoquamagnitudinibuspcr arqualcs angulos ter- 
minus R rcccdica ccntrocirculi,acccrmmus alcer L; quare fpi- 
ralis RLM zquaiis O^limiUs ccicipuaii R.STOQ^Quod ciac 
demoaitrandum. 



F JtOJ* O S ITI 0 L^J. 



Jnprimacirculatione yfiatimncontentttm liaeajpirali ( ijiu Jit minor 
Uta ctrculatione , (jua^fte non haheat terminum principium Itnex, Jpira-' 
re^isUtmsl terminis eius ad principium Jpiralis du^isi adjfeifo- 
rem hahentemJemiis^mPrism djualem mduHriesmm , qu4 i termhis dd 
frincipium Jpirdiis ditiJdfunt, wamfmmitm vtfh ittUr HSas tmtds 
intirie&4m dipmts Uned/pirsUs « eam proporti^nm bAet , ^ndmvtrd" 
^Mehdcreffdtfgitiftmf^ttteitmmre^sUiteis ^^itermms ipjiusjpiralif 
principinmdiSmmir/S^tertiapm ^uadraU eiusUned^fUdmdierJiiidmm . 
Umdnm minmntexceditpdd ^uddrdtum ntMirss edmntdem* 

DEMONSTR ATIO. 

SI T prima fpiralis circulacio RMFA. Spacium conteotum li- 
nea rpirali LMF, (quxfit tota circulationc minor &:cuius 
cermiausnoniic R lioexprincipium) S^lineisRL.RF du£lis ab 

F & L ad R;principium . maior ipfarum 
lincarum fiz R F, &: ciiculusrcmidia- 
mctro RF dcfcnbatur FGKX; minor 
vcrofit RL, qujcfiacfcmidiamctercir- 
culi OZL. SicfcdorFRX, cuius cir- 
cumfcrentiainccr didas lincas RL,R 
F ad D&C produwlas intcriicicur ad 
parteslmcxfpiralis LMF. dico, qubd 
fpacium contcntum fpirali LMHF 
rcftis RF.KL citadlccloremFRX ,vchxcfimul , rcdlangulum 
RF,RL comprchenfum, iiuc rcciungulum Rf O, ^x: cricnsqua- 
dratf RO (linca: fciliccc , qua RF excedic R L, iiue FO ) ad 
^uadratum RF. 
Keuoluuimctligacttr ce^a RL, feioaci ad R dtrc^one, vc 

in 
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in^ftntecedcnti dcmonftrauimus, dcrcribectermino K fpiralts 
pattcm R S T O Q^xqiuiem Sc iimilcm fpiralis primo poCitx 
parti RLM. gcncrac itaquc linca R L fic rcuoUua fpatiumin- 
tcr duas fpiialcs RSTO, LMHF &rcaas OF^RL.Com- 
parabitur autem illud fpatium ad rcflorcm FRX* pcr hxc *'*^^V' 
fimul, quadrata omnia rcuolurx Iincx RL, hoc eft quadra- 
taRL,SM,TH,OF, &: omnia rcttangula bis fumptaRS 
M, RTH,KO F,ad omnia quadrata R F , R G , R K, RX. 
Sunt autcrn rcdangula R S M , R TH , R O F bis fumnta x- 
qualia quatuor rcclangulis R O F fcmcl fumptis,cum bis fum- 
ptac RS, RT, RO aqiulcs linc qaaiuor R O comparabitur 
crgo fpatium inccr fpirales coniprchcnfum R LM F O T au lc- 
dorem FRX, pcrhzcomniaquadrata RL, U omnia re^angula 
ROF,ad oronia quadrauRF, feupec omnia re£languU RFO» 
ad omniaquadrata R<F. vt autem omnja ad omnia, ica vnum 
ad vnum t erit itaque (pattum R L M F O T ad fcdorem FRX» 
Tt rc£langulum RFO ad quadratum RF. 

Scd fpacium fubfpirali RSTO & ROcontcmum» quod 
triens fic fcdons ORl circuii OZI pcr pundum O tranfcun* 
tis , odeafum cft. Comparabitur icaquc fpatium ad fcdorcm 
FRX pcrtrientem quadrati OR ad quadracum FR; cum 
fic, vt quadratum ROad quadratum FR, ita fcdor ORI 
ad fcdorem FRX. totum itaquc fpatiuni fpirali LMH F Sc 
lincis R F , R L comprchcnfum ci\ ad fcctoicm F R X, vc ha:c 
fmiul rc<n:angulum fub RL,RF, idcft rc£tangulum RFO&^ 
tiicns quadraci lincx RO, qua maior RFminoremRL excc- 
du,adquadratumRF. Quod cratdemondranuum. 
* £adcm cnc pcr tocam ptimam circuiacioncm dcmonfttacio. 

f R 0 F OS ITI o trii* 



SttJfiraUs frmd tkciUdtumt :ASPS»& frim Sma A B.Jpirif' 
Uj verh Jkimd* drmUthnis Jii BKNHC* In itdc fimniU aremgth» 
ne accipiatur JemdiAmeUr AN^atius fMti0nm N fit in fpirs&t&fir' 
ifMfa totius A N direifioite ad A , renciitatiir per fpiralis partem Nf% 
HM,di€9\ qilipdalter$ eius termiw A dejfribititr fiMis AJSTV 
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d^ualis dr fmilis parti fpir^Gs frimd €imkH$ms A£j^ djiutiibm 0XP» 




DfiMONSTRAXra 

DI V I D A T V R ttO^ox yAO in fe^ores quacuor yAR , RA. 
Q^, QAP,PAO,diiais Ay, AR, AQ,AP,AO,qu« 
fpiralcmrccantinpun£lisN/)9 HM,idco5Equalitcr rcferuperant , 
AN, Ap, A8, AH, AM, fcraidiametro AN fiant acqualcs f I, 
6 S, HT, MV. arqualiter crgo fcfcfupcrant A I, A S, A T, A V, 
&:xquaIcsangulos<:omprchendunt. quaproptcr funt in fpirali. 
fccundx vcrocirculationis fpiralis fcmidiamecro primx AB as* 
qualem addic BCpanftam Jcaque A redx AN fecunddm hy- 
pocheflm reuoiacum fub «qualibus angulis rccedic \ pundo A/ 
parcibus ieieaDqualicer fupcranctbus, & pertocam ciccuiacionem 
fwrcurritifneamxqualem lineacAB.quatfbknidliamecer eftcir- 
culiprimt.quaptopcerAISTV parseftfpiralis,zqualis partiipi. 
ralis prirox circulationis AE^.xqualibusexiihsiicibus angulisr 
^>aA& Quodccat^eawfiftcaitdum*. 

T£Of osiTio triir. 
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tittm i fiirali N ^^HM & lineis AN , AM comprehtnfum , ejft aJJe- 
Borem MAG , vt hjtc Jimnl^ MAL H&^aiffUitm & trUm qikidmi L 

PEMONSTR ATIO. 

GE N E R A T itaque linca AN renoluta fpatium inter duas fpi- via. figma 
rales^AISTv,& Nf eHM^duafque rcaas AM, AN.com- r'»"»*- 
parabicuritaquc fpatium, iUudadfeaorem MAO circuli MV ^^** 
<s^<;piu5femidiamccer AM,pcr hxc^ iimul ; quadraca omnia li" 
neatnm AN, I/>, S 9, TH> vM>quaeomiie$incei: fe func arquales, 
Scomnia re^bngula bisfumpta AIp, AS9, ATH, AVM, ad om- 
aiaquadraca AG, AJ^, A^,AV, AM>6£ quotquoc zqui mulci- 
plicia fumennic. Deiccibannir circulus LDN iemidiametro A 
Nydffnper Av iccfemidiamecrocirculns vZ« 

Quoniam fpiralis cianilc per pun^a N / (I H M, & «quales func 
cx ccntro circuli quinque An, A(» AD, AL, quinquc re- 
ftis AN,I/>, S9, TH,VM. crunt proptcrca ctiam sequalcs AI, . 
AS, AT, Av,cotidemeod^qucordinc fingulxfingulis ^f,4^, 
DH, LM. cruntcrgorc^Vangula Ac^o, A45, ADH, ALM,acqua- 
liarc(J\angulis AIp, ASfi, ATH, AvM.&bis fumpta bis fumptis 
xquaiu. iEqualesporro funt lincx M L, HD, fl^l/» pC» ^ocidcm 
-GNjiy, |39, VH,&fimuilumptxa:qualesquinquc NG, ^i^j-j-jS, 
DV, LM. Qijare adfumpta communi altitudme AL, omnia 
rcdangula A^p, A4^, ADH,ALM,bisfumpcaarqualia funt fe- 
mcl fumptis ALM, ADV, A^jS, AtJ^J^, AN G,qua: inter fcarqua- 
liafunt. Qu^Tccomparabitur fpatium mter fpiralescomprchcn- ^ 
fumad fcdorem MAG, pcromnia quadrata AL, & pcr omnia 
red;angula ALMifcdvcomniaadomnia xque muUiplicia, ita 
vnumadvnum .ecic ergo fpacium MvS ANI ad feftorem M kG^ 
vt hxcfimul , quadratum AL & redangulum ALM,koc eft re- 
^angu I um MAL, ad quadracum A M. 

Spacium verbreiidaum AISTVA criens eft feftorjs VAZs 5e 
comparabicttradfed:oremMAG,(;ercriencemquadraci lineae V 
A,feu aequalisML,qua AM excedit AN,adquadcacttm AM . To- 
tuincrgofpaciumfpiraUM9N,&: re£kis AN AMcomprehenfum 
eftadfcftorem MAG,vcluec fimul redangulttmfub MA , AN 

M i| 
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fcu M AL cricnsquadrauMLyadquadratum AM.Qaod crac 
dcmoallranduoi. 

PROroSlTIO LI X, 

i . ■ ' 

Si in ImcA Jpirali, in ^uacnm^ue circuUtione dcfcriptd duo punBaJu- 
ntantur, ^ud non ftnt tfjtm termini : .-ib his autem pHncfn iungAntur 
recix linex ad prtncipiMm^ Itticx JpiraL< . cr ccntro quidcm lincx fiir^. 
Us ffincipis ^inttru4U$ autem dtcits lineit circuU dejirihantur ijfatitm 
€onU»tm» cirmmfiremia mMioftt drtnUi (jndinter Unedt reff^et inierm 
ti^itnrs & Unea^irdU interieSd intereafdem n&aUnedwedn&at 
enmhMit propmienem adjfatinm centetanm minfirA cirata. drenm-^ 
ferentia, ^ endemlinea JJiraU& re£f4> termines iffamniun^entei qnam 
Jemiduaneter mineris drcnli vni cnm iinabus tertiis excejfus [quo femi-m 
dUmetermenUmaiorU exceditfemieUametrnm minern) htAet ndfimtfi 
. dUtitetFtmnih^riivnammtvtiMfaneeinfiemexceffiii... 
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DEMONSTRATIONES UOYM. 
DEMaNSTRATlO. 



SInt inrpiraliduopundaacccpta P,X, qiix non fuu in tcr- 
mino A& abillis ad A ducantur PA, XA.&ccntro A,ni- 
tcruailis vcio XA, PA dcrcribancurcirculi X T Z, y R P. Di- 
co, quod fpatium XTZPS contcntum .rcda PZ ( quar pars 
cftprodudx AP; circumfcrcntia niaioris<:irculiXTZ&:rpiraIi, 
qu-einterlinca$ XA, PA intcrcipiumur i ad fpacium PSX yRP 
contcncum tcGta. Xy, circumferentia minoris circuli PRy & ca- 
dero fpirali, quae incer eardem XA,ZA inceriiciuiitur» eam habec 
rationem , q uam AP iemidiameter minoris circuli vna com dua- 
buscertiis PZ redas (quamaiorremldiamecer minoremexcedic) 
habec ad AP minoremCenidianiecrudlrvn^ cum certiaparce eiuf* 
dem exceflus PZ. . 

Oftcnfuracftcnim fpatium PSXAP,cflcadfcabtcm, quihic 
cftfemicirculus ,Z A X T, vtrcdangulum ZAP &:tricn$qua- * 
drati PZ fimul ad qoadratum AZ; fcdfcdorZAXT , fc habec 
id fe^lorem PAyR, vt quadratnm AZadquadratura AP. quarc 
fcdor ZAXT crit ad rcfiduum fpatiunvPSXyR , vtquadratum 
AZ,ad vtraqueharc rcclangulu APZ&: tricnrcin quadrati PZ. 
ScdfciS^or ZAXT,fc habct ad fpatium PZTXyR, vt quadra- 
tumAZ adha:c nmul redangulum APZ bis&quadratum PZ. 
crgo (oium fpaciurnfchabctadparicmPSXyR, vt rcdangulum 
APZ bis &: quadratum PZ fimXilfumpta ad rccla:vgulum AP2 
vna cum tricntc quadrati P Z. ablato itaquc fpatiu P S X y R , i 
fpatioPZ'tXyR,rcG4uum cft fpatiuroXTZP^X. /^cxrc6kan- 

fulo APZ bis dc quadraio P Z cum abftulcrimu« rcftangulum A 
Z cum criencequadraci V2n r6fidtiamien'c reA^guIum APZ 
&dtt6criencesqua4rati PZ. SpMhimcrgoXTZPSX incer fpi- 
raiem&maioremcifcidkun.imertcpciuu-ttlm PZ,eft adfpa> 
ctttmPSXyR,interminorentctrculum&eandemfpiralemincer«> ^ 
cepcumaclincaXyj vtrc&angulum A P Zcum^luobus trienci- 
busquadraci P Z, ad rcdangulum APZ cum tricnte quadract 
PZ«ideft , vt AP cum duabus tcftiis PZ^ ad eandem APcum 
TniacecciaPZf QuodcracdemonftraQduro, 

M ii;. 
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IROFOSITIO XX. 

SpAtUmm Jtlfi snmcem circumfofitdrum ^feu partiumaKnuUrium] 
fimUs ftrtes kjpirdi linea ita dmiditmur y njt pars circulo matori adia^ 
cens fuperet fartem minori circulo adiacentem^ maznitudine qua fehahet 
adannuUrem partem^ vt triens (juadrati differentiz fimidiametrorum 
circubrum,(jutgnomonemfeu anmlarem partem comprthenduntyad re- 
[fangtdum fub fimidiametro circuU minorts & differentta ambarum femi^ 
dutmetrorum comprehenfum.Jen ut tricns differemid Jmtdiatnctrortm 
ad tnimetn i^farum, . 




DEMO NSTRATIO. 

MAnifestvm cftilludexantcccdcnti. Sit BGD circu- 
lus, hL iuic fpatiotum annul^rium Gbi circumpoGtorani 
jiarccs fimilec. ncmpe quadtantes EF, HI, KM,N P, Q^S, T X, 
ckcolonxm,qui annulaccspancs flompcchc&dunc , fcnudiamc^ 
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crKbre excefrufupercnc ,qui primi circuli BCD fcmidiamctro 

ficacqualis.fingulos autem gnomonum quadrantcs diuidat fpira- 
lispcr circuliminorisSi maionstcrminum cranfeundo , iioc cft 
pcrpunda CF,per quacad A principium du^lx ECA, FA lincx 
redic annularcnipartcm,qui quadranshiccft, comprehcndiint; 
ficqucdeincepspcrpun«5ka FI. Dico fpacium CFE maius cffe 
fpacio FCD magnicudine qux* fe habct ad gnomoncmCDFE, 
vt triens quadrati CE, ad redangulum ECA, id cft vt trienr 
£C,diifcrcn(ixfemidiamecrorum AC,A£ ad AC minoEcmjp- 
farum. 

£ft enim- nin attcecedenci cou par» annulads CD1£ ad fpa* 
dumDCFiVC AC£ ceftangulam bis , & quadracumCEt adce» 
llangulum AC£ Aetriencem^uadraciC£.6cpennucando gno* 
mon CDPF. eric ad bisredangulum AC£ 8c quadracum C£, 
vcfparium DCF,ad redangulum ACB criencem quadraci' 
CBtericperconuerfioncm racionisvripacium CFE^ adreftan* 

fulum ACE cum duobus crienubtts quadrati CE; ica fparium- 
CDadreAangulum ACE cum cricntc quadrau CE»d£pec« 
mutando, vt fpaanmCF£^d fpacium DCF ; ita rc£langulum 
AC£ cum duabustcrciisquadraci G£ , ad redangulum ACE 
cum vna tcrcia quadrati CE. cxccdic crgo CFE fpatiura crili- 
neum,alterum adiaccns FCD magnicudinc , qux fe habecad 
annularcm CDFE, vc criens quadrati C E ad rcdangulum 
AC E » feu vc cricns E C difFcrcntix fc midiamecrorum^ad (SA 
minorcm ipfarum. Quod eiac dcmonfkxandum. 

f RO P 0 S IT 1 0 L X J. 

Sfatia inter circulos ftfi d^ualiter & primi circttli femidiamftro , 
p€nes ftmidiametros excedentis cmfrthenjA fuh dqttaUht^ anguUs , i 
JfirsU ay vm $emm$ sd tiiUm, fMM^tkm i diagonali^ its fiemutn 
vt ekmk mtkri 4Mmns Jpatittnt tritiHfs dbts vmutH viUett std^ 
fiat, mitt§ri vtr^ ddUetttt tmmmimtmh&feje dqnaliter fiperdni 'm 
mmiht mmimttt ferit imnttUrihus J}atU tmntriint draiis ndktetn^ 
m $ mfi€ uim mmrihm miittttt^ amtlis fefe d^ttabtr ifftt» 
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DtMONSTRATlb. 

SInt circa BCD circuluni , cuius fcmidiamctcr AD, alij 
circuli fcfe acqualiccrpcncsfemidiamccrosfupcrantes AF, 
AH,AR,AS,AT. fiiquc cxccffus ,quo fefc cxccdunc arquaiis 
AD fcmidiamctro prirni circuli. intcr circulos illos (int fpatia 
ABC,FDCE,FHlG,IKML,MNOP 3c: fcquentia fub .xqua- 
libus anguliSjhic rcdis , comprchcnfa. & fcccntuca (pirali ab 
vnotermino adalium, tanquam^ diagonali.lioceft fc^^or A6C 
' a rpiraii AC; annularis pars FIj)C E^a (piraH-CF. aniTuiaris F {1 1 
43 arptraliTI. & (icdeinceps. Dico qubd fparium A B G infe-' 
ftore maioricircuio B C adiacetvs triences duos vnitatis vntus 
accipits minori verb adiacens»hoceft AC adiacens punftoCs 
quod principij & primi omnium circulirationem habcc , vnum 
trientcm accipit. In annularibus pariter y dico quod fpatium 
CFEmaiori circulo FE adiaccnscricntes duos vnitacisvniusac^ 
cipits fpatium vecb DCF minoci cireulo DC adtacens vnum 
trientcmaccipit. 

Dcmonftratumcfl: fpatium AC infcdorc ABC,cricntem v- 
numcifc ipfius fcdoris. Cum igitut fc^or eritvnitas eiic AQ 
tricns , &: ACB duo tricntcs. 

Dcmonftratumcft quodfpatium CFEfuperat fpatium DCF 
magnitudincquxrcfpondet tricnti quadrati FD.cumcrgo FD, 
cricvnitas , FCEillins vnitacis criciucs duos accipict, DCF vcro 
vnum.cftverbannularis CDFH ad lcdorcm ABC vc ^.ad i.CD 
FEautcm fccacur a ffirali CF &: cricncc vnitatis vnius maius 
cftfpatiu.CFEfpatio Dl F,crgo CFE cric i ^ ^ DCF i idcm- 
quccricinczccris annularibusxquaU vbiquc cxillencc fcmidia*. 
mectorum diffcrcncia. 

Cumvetb cnomoftum quadrato Cfrcumpofitorum racionem 
liaiKancannufaresparces , vc poftea oftendemus , ipfz zqualt-** 
cer Tefe fupcranc, &maioribus ipaciis parces «quales vnitatis 
imittsinomnibiis annularibusadduntur ;ininoribusvet*b fpatiis 
|>ars «quaiis vnicacis vnius in omoibus gtiomonibSi addicur / 
«quilicerrefeeciamfuperabunc fpacia maiora in feric condnua 
fumpcajacqucctiamminorafuniiiccr acccpta fcfc xqualictv fa- 
perabunc.iEqualitericaqaereferuperabunc ACB, CFE^ H KF 

^ maiora 
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miiora fpatia. xqualitcr ctiara AG,DOF, IFG minora.Quod 
crac dcmonflrandum. 




Cum crgo crit DA , i. fcqucntia fic fc habcbunt, vc in dia- 
grammatc appoQto. 
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Sc igitur habent ad inuiccm fpatia adiaccntia circulis,vt in^ 
diagrammatc. 

Eadcm demonftrationc probabiturin fccunda circulationcfii 
fcqucntibus , fpatium contentum intcr circulum tranfcunccm 

N 
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rpenprincipium circuiacioni$&(pical€m,mintiscffe fpariocon- 
tento inter fpiralcm & circulum perfinem ciiculacioQi^ tran^- 
cunccm,cricnce ipacij circuUcionis primz > hoc cft, fpacium B 
IMPCBHSFB , minus clTc , quam fpacium BIMPCOZGC, 
fpatio A E R(p BA primac circulac. cft cnim fpacium fpirali fc- 
cundaicirculationisBIMPC&linca fccunda BC conrencum, 
ad circulum fccundum CO , vcrcdangulum ACB &: cricns qua- 
draci BC ad quadrac^um AC. & inuerccndo circulus fccundus 
CO cft ad fpatium vc quadracum AC , ad rcdangul. A C B 5C 
iricnccm quadrati BCdmidcndocric vc circulus CO ad fpatium 
intcr ipfum& fpiralcmcomprchcnfum , ica quadratum AC, ad 
rc^angulum ABC^daoscricnccsquadraciBC. Scdeftcircu- 
lus COadgnomonemincercircAiiQs COBH,.YC quadracum A 
Q , ad reftangulum ABQ. bisAc quadrai^um BC^eric crgo gno- 

ad fpatium incer CQ circnlnm fpiralem concencum , vc ; 
Tcdangulum ABCbisfisqnaclracumfiC^adredangulum ABC ' 
^ duosi triences quadrati BC. eric ergo pcr conuerfionem ra* 
•tionis, fpacium inrer rpiralem 6c minocem circulum« quo 
gnomoa CKCcdit fpatium inccr fpiralem & maiorcm circulum 
comprehenfum , ad hocipfumfpaciumiica rc^angulum ABC^ 
criens quadraciBCjadteftangulum ABC & duostrienccs qua- 
4rati BO. Supcrac crgo fpatium adiacenscirculomaiori^ illild 
quod minori adiacec, magnirudinc quz fe habcc ad circulum 
COjVCcriensquadratiBCad quadrarum AC. ideft,vc fpacium 
prima fpiralicirculauonc A £K.f B & linca pcima AB compcc- 
ncnfum. 

In ccrtia paricer circulatione fpatium CXVTDCOZG mi- 
nus clfc oftcndccur,quam fpatiumCXVTD fpirali & circulo 
AD comprchcnfum , toto fpatio primsc circulationis. Idcm in 
fcqucncibus circulationibus dcmonftrabitur. 

Hisaddcmus. Contcruum fub priraoquadrantc ACcircuIa- 
lipnisfpiraiiSjCcrtiapars cftBAC, quadrantis cicculi, qui pcc 
-^enniiium quadrantisdtcuiationis crandc. cft conccncum fub 
fpkalisquaiara^te primo> ad quadrantem illius circuli vc fpa- 
riiim concent^m prima circulacio^e fpiralis &: prima lincay ad 
circulum primttm. 

Secundos quadcai^ primse.citculadonis ipiralis eft ad qua« 
dranccxQ drcuU,qui per teripinumfecundiquadcuids.curcuU!* 
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tionis cranfic, vc 7. ad 11. &: ica fc habcc conccncum fubfecunda 
ipiralis circulationc , & linca fccunda, ad circulum rccundum.' 
cft cnim rpatium FACadfedorcm FAE ,vtharcfimul, rc£^an-- 
gulum AFD , & ti icns quadrati FD , ad quadratum F A. cadcm- 
quc cft proporiio FAadAD, ac xAfcmidiamctcrcircuIi , qui* 
pcr tcrminum fccundarcirculacionis tranfic,ad AM fcmidiamc- 
trum circuli, quipcrciufdcmprincipiumcranfic.crgo & horum 
fimul , rcdanguli AaM & cricntis quadrati aM ad quadracum A A 
cadcm ratiocricj ac rcdanguh AFD & trientis quadrati DF ad 
quadratum AF. Sed cft, vx harc fimul rc£langulum AaM &c. 
tricns quadrati aM , ad quadratutii Aa i ita- fpatium fpirah fc- 
cundflcdrcttUaeniS'&lmeareciinda.«oinpielienruiny ad citcu- 
lum (ecundum Cttiot^remidianieter AA. ied eft fecundjff circn- 
ladonis (paciumy ad circolum fecundum vc 7 ad i a. itaque & ipa« 
tium FAC eric ad quadrantem drculi FA£ vt 7 ad ii^ 

T<;nij quadrantisfpacium lAF , adfe&orem I AH eadem erit' 
proporcio; ac fpatij circulationis tertix ad citculum tertium. • 
habct enim rationem circuli (ecundi remidiamctcr ad tcrtij. 
fcmidiametrum eandem:^ac & ad<5.:qttam.etiam kibet AG ad 
AI. 

Quarti quadrancis rpatim& M 1 Acftad fc£l;orem MAK^ vr^ 
quactz circulationis fpatium,ad circulum quartumj cft cnim» 
tcrtij circuhfcmidiam. adquarti fcmidiamecrumjVCcria adi^a— 
tuor, quam habct cciam ALadAM. 

Sccundx vcro circulationis quadrans primus MAP cft ai 
fcdorcm NAP, vt quintx circulacionis fpatium, ad cjrculuo 
quintum. cft cnim circuliquartifcmidiamctcr,ad quinti fcmi- 
diamctrumvt quatuor ad quinque,vteftetiam APadPQ. fic-- 
quc dcinceps quadianus fcqucnces fc habcbuut ad citcuIatio<^« 
ncs fequeiues. 

r ao i os ir 10 lxji: 

fma iiuidimtmr itqugks , ftUM^uUmt cmfnhmfunt fiA vMa fAVte 
nnms ffddi&Mmm &»edmm , & fik tvtUmis ( quarum fingnU vm' 
ftfitanm dqudktfint ) (mfltSitm nmitdtts*tmmims fdftiimt^ 
ihfCd vffius, ftr iffirum Untdrum mtmerum mtdtfSmtuSi dfUdU efi» 
Jmmd fmdmttinim knumm^Samm dfttditmt» 

N ij 
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D^MONST&ATIO. 

SlNTquacuorlincsE AI,BK,CL,DM 
xqualcs inter fc,quarum fingulsE in par- 
4T ces quatuor intcr fc scquales diuidancur. Di- 
co redangulum comprehcnfum fub vnapar- 
te vnius, vcluti fub AQ, U iub tot lincis(qua- 
rum fmgttlx xquales fiint AI vni pofitarum) 
quQC complcfticur viiicates numerus parcium 
linex vnius pcr ipfarum Unearum numenim 
muitiplicatus, aequale efle fumiiuequaclcator 
^um quamoriiocarnm AI , BK , CL ,Dh/L 
'Quoniam iiiieubB pneda6bramliaearomin> 
D parcesqoacuor lete rom^eric quadraramT- 
jiixis AL aequale quacuor redangults fub tou 
lA fie^AQ^na parce. 9c fingularum quadca* 
comaequale tocidem reftangulis fub vnaqua- 
quc deparce AC^, quare quadraca quacuor 
pofitarum zqualium, fimul fumpta a:quali& 
func rcdangulocomprehenfo fub AQ 5c qua- 
tcr Alcocies fumpca, quocfunt linex(ncm- 
pc quacuor J poficx , hoc eft quaccr quatuor 
fcuxvi, Sed qu.iccr AI cocies fumpta, quoc 
iunc linejEpofitx, componicur ex nunicro parcium lincx vnius 
(^.fcilicet) pcr numcrum linearum (ncmpcper 4.) multiplica- 
to. crgo rc£bangulum fub AQpartc vnius Imca:, 6c fublincis 
xvi.qua; faciuuc longicudincm 64. quarum vnaquxquc arqua- 
lis cft vni poruarum jxqualc cft fumma: quadracorumlincatum 
.quacuor pontaram. Quod erac dcmonftrandum. 

Si fmt quatuor quarum Tnaquseque in partcs quinque diui« 
ik fic^ redangulom Tub vna parte vnius , 6c iineutim numero 
(qoiex multiplicacionequin quc parcium vniusline^^per.po- 
^karunuiumerumi}.. fit) coUigicorioo.-oamvnaquzquelinea eft 
jvnitatum j. quareio linearloiigitu4inem fiiciunc 100. Sc lacus 
alterameft viiicas.quodfaciim ver^vniufcaiufquc eft quod 
quater rumptum, quiaiunclinea:qaatuor,cfficit loo.^ualeta 
fummam redangulo fiib vna paxte vnius 8e lineis viginti* 
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DEMONSTRATIONES NOV-fi. 



^ KOf OStriO LXIII. vid.totft 

pizeed. 
p. lOO* 

lifdem fofitis, ReSfangulum fik A^j)M fitrtt imns Unu & fnh 
mniku hnets inur fi dqnnltlnts pofitis ^AI^BK^CLt VM ,fMrs tfi 
fimmn ^nadrsttmm ftfiUrnm Unenrmm ^nn (tenmimti§nm htketnn* 
mernm ftartinm ^ntuns fpfitnmm linettmm* 

DEMONSTRATIO. 

SV M M A quadratorum lincarum pofitarum A I , B K , C L , 
DM a^qualc eft rcdangulo fub AQ pai tc vna, & fub toc li- 
ncis nempc i6) inter fe& vni poficarum a:qualibus,quoc func 
vnicaccs in numcro ( i6) produdo per mulciplicaiioncm (4) 
numcn parcium vniuslincar ,& ( 4) numcri poiicarum linearum. 
Hoc ergo rcdangulum toties continec rcvSlanguIiim fub partc vna 
& lineis pofitis, quoc Iuhl paiccs in vna Iinca ,quarum nume- 
sus numerum linearum roulcipiicat. quare &:redangulum fub 
A Q^parte ma vnu» lin«e , U lineis pofitis Al , B K , C L, DM, 
pars eft rummz quadfacoram harum linearum , quae denomi- 
nacorem habec numenim parcinm vnios peiicarum linearum« 
Quod erac demonftrandum. 



P AO FOS ITI O LXIV. 

S$ fnctlilef mMgnitttdines in prfigrffione arithnHtied ftttdntnr^ 
tjUArum mimmn excejfui fit nifnultt, fimma in pregrtfiietu fefitrtitum 
fimifis §fi fimmd tetidem nttmert^ pnr vnti, Unettrnm « ^ fit^U 
mtucimn ^ntUes fint. 

DEMO N STRATIO, 

SJnt quacuor lincx, AQ, BP,CO , DM, in progrcflTionc '^^_^^J^of* 
arichmctica,quarum mmima lit AQ^qualis cxcciiui. SinCp^*^/ 
ctiam quatuor maximz DM xquales Al, BK, CL, DM. Dico, 
quod fimma quatuor AQ, BP, CO , DM femilTis eft fummx 
tocidem numero maxima: a;qualium quatuor vidcliccc AI,BK, 
CL, D M , vniuf(juc infupct D M« fcu quod fumma quatuoc 

N iii 
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AQ;, BP,CO, DM , fcmifUi eft quinquc Imeftrum , quarum 
(ingulz xqualcs Onc. DM. 

^Cum cnim cxccfTus poficus Cit xqualis minimx AQ,dc CO 
proximc minor Qz amaxima DM,cric difrercmiaambarum-z> 

qualis AQ. bis icaque fumptx AQ_, BP, COiJcqualcs func cri* 
biis AI, BK,CL,quae AQ^RP,CO fubduplx proprctea crunc 
tnum AI,BK,CL. fed DM cciam fubdupla cll duarum DM. 
quarc quatuor AQ , B P, C O, D M. fubdnplac crunc trium AI, 
BK ,CL,&: du.arum DM, hoc cft quatuor AI, BK, CL,DM 
plus vna DM. propccrca fumma quatuor poficarum AQtBP, 
CO, DM femiflis cll: fummaf cotidem quacuor numcro , plus 
vna, hoc cll: quinque lincarum qua: finguisr lunt maximx X" 
qualcs, Quod cratdcmonftrandum. 

COROLLARIVM. 

Reflangulum .igicuc fub minima dc.omnibus in progreflio- 
nc pofitiSf rubduplum. eft rcdanguli fub minima, 6c tocidem 
numero,plusvna,lincis inccr fc dfimaximaEaE^ualibusconccn* 
ti. £c quando rcdangulum hoccc fub minima flc cotidem nu^ 
mero, plus vna, liocis intcr fc £c maximae aEqualibus conten- 
tum > cric vnicas ; rcclangulum fub mininu &omnibus ki pro* 
grciitonc policis femifitt iliius crit... 

fa sj T j a i rr. 

Si ^Mtlibet magnitttdims pHAntur^n fT9^finte arithmetka 

vj/nim^ ,Jh cxceffits dqnatis ; reliangulum fub minima & cmnihuSf 
pars eft quadrMcrum tottdem^ plus fntus, linearum inter Je d/' maxi^ 
m.t xqualiHm , rjua fars denominAtmm iuhct ditfkm iuimeri littes'^ 
rum tn fro^ejitone foJitAnun. 

DEMO NSTR ATIOj 

SI T in pjogrcflionc arichmcclca quacuor AQ , BP,CL,DMi 
U. minimae.AQ .fic cxcefTus arqualis , .& {inccocidcm plus 
nainterfc&maximaeacqualcs ^I,BK,CL,DM plus DM. 
Dico » qu6d rcdanoilum fitb minima A Q ^ &eomnibus AQ, B. 
'P,CL,pM, patscSquadratorum totidcm, pIusvnius,linca-< 
lum incex.fc U maximaB xqualiumi boc cA quinquclincarttm 
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DEMONSTRATIONES NOVuE* loj 

AI, BK , C L , D M & D M , qujB pars dcno- 
&^ L M minatoremrhabetS, duplum quacernarii nu- 

: 4 mcri Iincarumin progrcllionc poficaruip. - 
Cum cnim prop. pracccd. ollcnfx finc linca: 
AQ^BP,CO, DMfubdupIas clTc, lincarum 
quinqucAI,BK,CL,D M & DM; cnc rc- 
ftanguium fub ACLminima &:omnihi:s AQ, 
BP,CO,DM, rubduplum rcaanguli fub A 
Q,6dquinque AI , BK, CL, DM i: DM.cft 
autcm fumma quadracorum quinquc Imca- 
rum AI, BK,&:c.2cqualisrcftangulo fub AQ 
D minima,feu parcc vna vniuslincarum,^: fub 
^ toclineis,quotcompIe£ticur vnttatcs nume- 
rus parcium linexmaximx,ncmpc 4- pcr ijp- 
iarum linearom incer re&maximx«qualium 
numerum muUiplicacus,nerope pcr 5. vc prop. 
6t. oftenfumeft. quare re^angulum fub vna 
parte AQ, Bc fob viginct iincis incer fe fie 
jnaximac DM xquallbns acquale cft quinquc 
linoarum Al,tBK,CL, DM,&DM quadra- 
tis fimul fumpcis. Scd rcftangulum fub AQ, 
&c quinqne A I , B K, CL, D M > & D M , pars cft rcdanguli fub 
AQ minima& viginti lincisinter fe &: maxims aiqualibus, qua: 
dcnominatorem iiabet numerum Imcarum in progrcfrione po- 
Ctarum fqui numcrus fcmper acqualiscft numcro partium ma- 
ximx linca: progrcflionis) multiplicat cnim hic partium lincx 
maximo: numcrus numcrum lincarum policaruma:qualium in- 
ter fc &: maxima: ; numcratorem vero vnitaccm , quia fub vna 
parte DM ,comprchcnditur rcdangulum. propccrca rcftangu- 
lum fub AQ^ quinquc AI,BK,CL,DM&:DM fubquadru- 
plum critceftanguli fub AQ^ viginti lineis fupradiftis , id eft 
fummz quadracorum quinque lincamm AI , BK D M« 

fed reftangulum fub AQmintma 6r omnibus quatuoc 
AQjBP, CO, DM,fubduplum eft rcftanguli fob AQ^ quin- 
que AI, BK»GL»DM«C DM. quaic xeaangulum lub AQ, 
Uoinima fie quacuor AQ» BP, CO, DM, fubo&uplum ericrum- 
inae quadraconim quinque linearum AI, BfCi CL> DM $c DM» 
«c^ae adeo eric rcdangulum illad ^ummx (jnadcacorum vna 
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oftaua par$,quae denominaeorcm habec S. duplum numeri Ii« 
nearum in progreffione pofiurum, nempe 4. Qubd erac de« 
fflonftrandum. 
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^ROPOSITIO Lxri. 

"Dtiplicato numcro lineartim prc^ejiionis , o^uplicatur fumma (fua- 
iratorum totidcm bnearum inttr Je & maximx dquaiium. Et rc^an- 
gulum fub minima & omntlus progrcfionts linets ^parscj} ftmmx (jua- 
dratorum totidem , plus vnius , U nc.it nyn tnter fe df maximx .ecjua 
Uttm^ (jux denominatCfrcm habet duplum m*men Itnearum numeriprO'- 
^rcfionis ; & dupUtm etiam denominatms antecedentis reitanguU^fuk 
miniwM & omnihtts ^rogrefionis mtuefdmtis, numero. Umarum fttk* 
dupU , comprehenfi* 

DEUONSTRATtOi 
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^Int AIl.BS,GT,DV,B 



X , F Y, G2 ,HQin progrcf. 
fione arichmecica, numcro 9&du- 
pjo hnearum antecedencis pro- 
greffionis nomeri. Dico fum* 
mam quadracorom 0^0 linea- 
nim incer fe 5c maxim« aequa- 
lium , ocluplam cfTc fummx' 
quadratorum quatuor lincarum 
iincr rc& maximx rcquahum ia- 
anteccdcnri progrcirione. 

Ciim cnim duplus fic numc- 
ru' partium vniufcuiurquc linca 
AR, B K , &c. crit quadratum 
numcii fincrularum AR,AK. 
quadruplum quadrati iingula- 
fumin ancccedcnti AI,BK,CLi . 
quactioricaque quadratof umAI, . 
BK,CL,DM,in anceeedenci^ 
drogreifione accepcofom, quadrupla erunt quacuor quadraca 
iioearum AI^ BK » CL^ DM^ia feqiiemi progreiEene. fedofto 
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DEMONSTRATIONES KOVM. toy 
func in fcquenci progrefiione quadraratotidemlinearuniiqua- 
Kc bis quadfupla esunc, id cft o^^upla numero, quadratorum 
^uacuor anteocdentis progrefnonis. 
Alia pars propofuionis fic dcmonflrabirur. 

Sint AR , BS , CT , D V , EX , E y , GZ, H Q in progre/Tlonc 
arichmctica. oftcnfum cftlmeas illasomnes fimul lumptas, x- 
qualcs eflc femifli nouem linearum intcr fe &: maxima: aequa- 
lium , hoc cft femifli linearum AI , BK, CL, DM , EN , FO , 
GP, HQ, &:HQ. adcoquc cric rc(9:anguium fub AR j &: o£lo- 
AR,BS, CT , &rc. fubduplum rcd.uiguli fub AR & noucm 
pt^dic^is AI, BK, CL,&:c. fed ctiam dcmonftiatum cft, Rc- 
(langulum fub minmia 6c coc lincis intcr fe,& maxima^xqua-^ 
libus( quot vnicates continet nuraerusprodu^us cx mulcipli- 
catione 9 niiflMri partiom maadmao lines, per ^iimmeram to» 
tidcm , plus ▼nia» , tinearum ) xqualc quadratis onmibus no- 
uem A1»BK, &c.fiB»si riinpcisiiioc eu re^angultim (kb tni" 
nima U fub lineis7i>.(numero prodo£bo ex dudo numero 8 in^ 
9. ) incer U maxtmae seqnalibus j.Qouem ^jkiadRiEis nouem li^ 
ficarum AI»BK»£ee.aBquale. 

Ed; ergo rcdangulum fub- AR. mininia>fienouem-line!s Alp- 
BK> CL inter fe 3c maxim^c aequalibu^, contentum , fubodu^ 
plum redanguli fub AR& lineis 72.. pracdidis. Sed rcdangu-r- 
lum fub AR,&odo AR,BSin progrc^rioncpofitis , efl: fubdu- 
plura rcftanguli fub AR 5d noucm lineis AI, BK , &:c. quare 
redangulum fub AR &: fub linciso6to progreflionis AR, BS , 
dcc. fubfcxdecuplus cric omuium quadratorum lincarum noucra 
AI, BK, CL , &:c. &: fumma: ipforuni ent vnaparsdecimafcx- 
ta, qux dcnoniuiacorcm habec i5. numcrum dnplum numeri* 
lincarum pcogrellionis , ncmpc S. QoQd crac dcmondroa^ 
dum. 

C OKO LLAKI VM L 

Minuitur crgo ratio re£bnguli fub minimaAccottdem>quot>' 
ibnt In progre&nc, plus walbieis yac^AimflMmtotidemqua* 
dratorum , in lequenti progrefiione daplicato linearumnumero^^ * 
iit rationc fttbdupla eins , quam in antecedentt tenebar. arque * 
adeo femi(&( ipfius satio patiiiertmmin«itur<, hoc eflr ledanguli 
ibbL AA,;&.omntbuSLin<piogrei&ooe pofitis* 
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COR.OLLA1(.XVM II. 

Duplicato igitur in infinitum numcro linearum ptogre/no- 
nis arichmctic:c; in infinicum imminuctut racio rc^iangalifub 
AR &: «mnibus m progrcirione poGcis, ad fummam quadra- • 
torum omnium cocidem A I, B K, &:c. plus vnius quadraco, 
Cumquc imminucio rationis fiacin proporcionc fubduplacon- 
tmua; toca racio redlanguli fub AR & omnibus in progrcfGo- 
nc poficis, ad fummamprardidorumomnium quadracorum au- 
ferccur, &c nulla cric, (imulquc toca magnitudo rcdanguliau- 
fcrctur , pofitis oranibus qux in progrdfionc accipi poffunt j 
omnibufque poficis , plus vna, imer fe & xnaximx a:qualibu|- ; 
eunc enim » vc mfintcx linex in progreifione erunts Gc in vna- 
quaque linea parces infinitos incer feocquales incelligcntur , 
cv^m cocidem parces ia fingulis Hneis , quoc lineac poficas funci 
lUcuancur :.pars vna ergo pun£l:um eric, fub quo |c lineis in- ^ 
finicis nuUum redangulum comprehefidi poceft; 

Imminucam aucem cacionem tecundum proportionem con- 
cinuam |eomeccicain , totam candcm aufcrri poficis omnibus » 
quacaccipi poflunc imminutionibus , fimulque cocammagni- 
cudincm, codem modo demonftrabicur ac propoficio^i.huius». 
quando conucrtccur. inca cnim partium concinue proportio- . 
nahura additione infinica magnicudinem cfHci oftcndimus. pa- 
ri modo conucrfim pcr carumdcm partiura ablacioucm^ ma- 
gnicudinem cocam aufctri oAeuderc iicec. 

FROFOSITIO LXril* 

T>ijferc?itta trijiii qmdrdtorum Unedrum ccio A R ^ B S ^ f^c. in 
pro^efione pjitarum y fummx quAdratorum loiidtm j plns "jnius , 

ImeMrm» iftter Je & majcimd d^ualium, hoc ejl houem Uncarum inter 
Je ^ mgximd H^d^tdium , xqttdis ej} reStangulo fib mtnUMASi 

^ mnihs irt jfrff^efiene ^ofitu AR^BS, mnum^^ 

PEMONSTRATia 

HO c ab Arcfaimede prop. lo. de lineis fptralibus demoa- - 
ftracura. Cum enim haec fimul quadraca omnia rcdarun^ 
lineanim Aoucin incecfc 9c uaxmat HQjgequalium» U ceftaii- 
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DEMONSTRATIONES NOViE* »107 

gulum fub AR minima & om-. 
nibus o&o AR , BS, CT, iiinul 
fumpca crtpla fint quadracorum 
omnium o£lo in prcgrcfnonc 
pofitarumAR , BS,C T,&c. dif- 
fercntia tripli horum quadrato- 
rum , fumma: quadratorum 
lincarum tocidcm, plus vnius, 
hoc cfl: noucm lincaruin inter 
fe & maximx HQxqualium, 
cft rcdangulutn fub AR^om- 
nibus c(5lo AR, BS, in pro- 
grtfllone politarum. Conftac 
Grgo quod proponcbatur. 

COROLLARIVM. 

Vbi igicur progrcdio infinica- 
linearum refe «qualitec exce* 
dentium^ & quarum minimaae- 
qualis fic exccflui, aecipi poce>> 
irityibi differcntia cripli qiiadratorum lineanim in progrelTione 
pofitarum , &: fummx quadiatorum tocidem lincatum infinita- 
lum plus vnius inter fe&maximx flcquaiii]m»nulia eric incer- 
mino pro^rcflicnis , pofitis fcihcet cmnibus lineis qu£ accipi 
poffunt jcum rctflangulum fub minima &: omnibus in progrcC 
iionc tunc nuUum £t> vt in Coroiiacio fecundo pra:cedcntis- 
oftendimus. 



mo jp 0 s I T/ o L xyjii. 



^Fignrai //; ^ua litUArum fefi imticcm ^qualitcr txcedentium ^ 
rtnarnm exccjfus minimx Jit dqualis , frogrefio infinita acupt pctefi, 
(utitfque mcnfura fit fumma quadratvrum Unearum in prcgrcjtione tn- 
pmu accepttmm* fuktripU trit figurd in qmt t^dem , plus vna , /r* 
ntd 4£eipi potenmt miir fe&m4ximdd^»4les$€iiiMsm(nfura fit fum» 
md qmidratmtm mtimm barumce Unesritm interfi (i'maximdd^' 
Unm, idec^ue fpAtium tW^ntum J^irali & primn^knea , fkhtriplum ifi 
mcnU trimi%' 
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D£ LINEIS SPIRALIBYS 
DEMONSTRATIO. 

SIt fpiralisQNIct A 
priin;c circulationis, 
cuius principium Q. i- 
dcmque cencrum circu- 
li prmii A Z V S. linca 
prima QA circuli femi- 
diamctcr. Eft itaquc fpa- 
tium fpirali QN l<tA&C 
linca prima QA con- 
cetitttm figura^ m quali- 
nearumfere inuicem «- 
qualicer excedentinm , 
&:quarom minimxex- 
ccflus fic xqualis,pfO- 
grcHio inEnica accipi 
|)occft. Ciimquc ipfa fpiralis pcr infinitos circulos cranfcat, vc 
^Jafii oftendecur , infinicsB iliae in ptogrefljone accepcae. linex 
^cculorum remidiametrierunc.geiiecacur itaquc fpiroltscrauif- 
itu pun^i mobilis in prima linca pcr inftnitos circnlos; mcn- 
fura icaquc illius figur.r comparaca cric fumma quadrarotnm 
omnium linearum in progrilliMic acccpcarum. Scd&circulus 
eft figura in qua tocidc.ra, plus vna, linca: accjpi pollunt; 3£ 
menfura illius comparata cft quadratum femidiimccri •> ad fpi- 
ralcm igitur , qua: per infiniLorum circulorum infinicas fcmi- 
diamecros cranfic , comparabitur circulus , pcr quadracorum 
omnium, plus vnius, fcmidiamecrorum fummam; ad quadra- 
torum omnium fcmidiamecrorum circuiorum^pcr quos fpira- 
Jis cranijt, funuDam* Sed fimol acceptisomnibusllneis progrcf- 
iiQois (ete.acqoalicer excedencibus i &: locidem, plus vna-Jnceft 
£e & majdmff progreflibmft aBqua1ibus»peccoioUairiun»praeced» 
j}rop. Q(lQnfiim eft ,quM nulla fic dtfieremia criplt quadratot- 
jxmlineasum in progreifione pdscarum, fe fnmtnm quadcac»- 
JCttm cotidm, plns vnius, Unearum inter fis ma«tnMe flequ»- 
Imm* quai» horum fumma xqualis ecjficripio auadcacorum li- 
nearum in progreflione. Sed baec fumroa aequalis illi criplo c& 
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iDcnfara circulii quadracorum auccm linearuminprogreflione 
poficarum fumma e(l menfura fpacij fpitali 6c linea primacon- 
cenci. Ergo circulus criplum cd fpacij. &: inuercendo rpatium 
td circuli fubtriplum. Quod erac oHendendum. 

Eodem modo dcmonftrabicur propofitio 54. hoc cftrp.icium 

con:cncum fub parte fpiralis QN la^^cuius ccrminus altcr cH: 
Q ipfius principium^ Sc linea Qa (qua: aprincipioad alccrum 
cermmum a. portionis fpiralis dufta cft ) contcntum , tcrtiara 
. pacccm eflc porcionis ANet,circuli cuius fcmidiamecercft Qa.; 
qua: porcio inter Qa Imcam primam&:Q*ad pacccs antccc- 
denccs circulationis conlluuitur. 

Eodem adhibico mcdio, oftendetur conus, qui cainJcm ba- 
iim &c alcicudinem cum cylindi.o Imbct^ fubcriplus cyhudii. 

M O H I T V M. 

Hatc eciam propoficio demonftrari poceft per propoHc. 
exetcicacfofits^priiiue, quam hoie de fptralibu^ cradacui fub- 
iiciemits. 

Cum cnira fimul fumpcaomnia <{uadraca lincarum plus v- 
ntus qoadraco^ qux incer Cc 8c maximx xquales funr, minont 
femper finc quam criplum quadrarorum linearum in progrcf- 
fione pofiracum , quancicace re^anguli fub minima & oronibus 
in progreflione pofitis; 5.: cum racia illius^ redanguti, ad om* 
nium quadracorum linearum inccr fe 6c maximac .Tqnalium 
fummam, continuc mmnaturin proportionc riibdupla, magis 
acmagis minuitur diticrcntia quj mmor cft fumma hoiumtri- 
plo quadracorum Imcarumm progrcnlonc pofitarum. propter- 
ca magis ac magis in infinitum accedit ad triplum quadraco- 
rum linearum progrelfionis. Paritcr ratio cnpli fumm.-e qua- 
dratorum horum,ad fummam quadratorum omiiium linearum, 
•plus vnius , maximac & intcr fe arqualium, in eadcm rationc 
in inEnicum , imminuicur i quare in ccrmino progrefFionis , in 
quo ex vnapareeomneslineac, quae accipi poifunc» poneiicur; 
& ex alla omncs linex » plus vna incer (c ic maximar «quales,. 
eric criplum fummx omnium quadracorom linearom progref- 
£onis , sequale omnium quadracocum linearom coiidem, plus 
wtts* incer fe xquaiium fummac 

O iij 
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IILOFQSITJO LXIX. 

Si circuii circa vnum circulum niiigniti(dirc datum ah codem centY» 
defcrih.wtnr , cjui fcfe penes dtametros ^cjualiter cxccdant.J^atia com- 
prehenfd intcr circulos jk ordinatos fe habe?.'t ad iijuicem , vt gnomo' 
nu intCY quadrata Jcfmdiametrorum corumcUm ctnulorum ccm^rchenjt. 

DEMONSTR ATIO.. 

SI T circulus magnicudine 
dacus ABGM , cuin&cen- 
crum fic A;, fuper qua circa 
dacum drculum defchbancut 
circnliCH,DI,EK,FL>&: 
extimus s quonim diametri 
fcfc xqualiccr. exccdant, id 
cft arquales fint GH, HI, I 
K,KL. Dicofpatiacomprc- 
hcnfa incer circulos (\c ordi- 
natos ad inuicem fc habere, 
vc guomoncs inccr quadrata 
fcmidiamccrorum corumdem 
circulorum comprehcnfi ad inuiccm fc habenr. id cft fpacium 
MxNHCBG cae ad fpacium OIDCHN, vtgnomonNSCBR 
jncer quadrara AR, AS comprchcnfus eft ad gnomonem NO 
TDC comprchcnfum intcr quadrata AS, AT. 

Eft cnim vt quadratum AB ad quadratum AG ,itacircuius 
£ G ad circulum CH. &: inuerccndo i vc quadracum AC ad 
quadr. AB, ica circulus CH ad circulum BG* &diuidendoi 
vc AC quadracum ad gnomonem BS Mi ica circulus C H ad 
^atium BMNHC (per cocam circumferenciam acccptom) 
per conueriionem racionisi vc A B quadracum ad gnomonem 
BSMi ita circulus AB ad fpatium BMNHC. U, vcquadracum 
AC ad quadracum AD s iu circulus CHN ad circulum DIO« 
vcque in anceccdenti inuertcndo,diuidcndo& perconucrfio- 
aem rationis,erit vc ACquadratum ad gnomonem C T N ; ita 
circulus CH ad fpacium CDION* cric ergo vc circulus ABG 
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acl rpaciumBMNHCticaquadracumABad gDomonem BSM. 
acquc eciam vc ciiculus CH ad rpacium CDIONjicaquadra- 
cum AC ad gnomonem CDION ab xquali crgo cric, vcfpa- 
cium BMNHC ad fpatium CDION; ica gnomon BSMy|d 
gnomonem CTN. Quod erac demonftrandum, 

F RO FOS ITIO LXX. 

SpAtid ilU inter circulos jtcjnMus d'ffcrentiis fep fuperant, vt 
ffimones £triA ^uadma te^uaUbHs dt£mntiis feje txcedunt, 

DEMONSTRATIO. 

DE M o N s T R AT V M cft , cflc fpatium CBHNM ad fpa- 
cium CD10N,vc gnomon BSM ad gnomoncmCTNi 
C D I O N ad DEKPO , vc gnomon C T N ad gnomoncm 
DVO. eft aucem gnomon BSM ad gnomonemCTN^vc duo 
xed»mguIaABG,ACB,adduoredang. ACD, ADC. efteciam 
gnomon CTN ad gnomonem D VO , vc duo redanguia ACD> 
ADC^ad duo ADE, AED. & flc deinceps. fed gnomon CT 
N excedic gnomoncm BSM duobus quadracis 6C. U, gnomon 
DVO cxccdic QTN duobus quadracis CDi func aucem BC, 
QD atquaies^ergoexcefTus cric zqualis- quare cum fic vcgno- 
mon ad gnomonem , ica fpatium incer citculos ad ipacium fi- 
miie , iiflBC fpacia asqualt exceiTa feic eciam fupecabunc. Q ued 
ecat dcmonura&diin]» 



lU D£ LINEIS SPIRALIBVS 

fJtO^OSITIO LXXI* 

S/imlat in ^riiud ciraUgtiwi fiauuia & fiqumAns tranfa ftr i/t'- 
frttn circuks» 




D£MONSTR:ATIO. 

HOc manifcftum eft. Cum infiniti circuli B F ,y I , KNfj 
&:c. dcfcribi pofTint circa A ccntrum principium fpiralis 
prima: circulationis , pcr quos prima AERB hc lcquentcs cir- 
culationcs BIMPC fccunda,8£ CXYTD ceccia uanfcunc. U 
hc dcinccps.. 

^AOFOSJTIO LXXII. 

Spiraits ftr (innuUrU fpattn intn- circulas pcnes diametrum Ji fe 
d^idiur tfiiidcntcs Juii d^vMUbas ccnnum ap^uiis corfiprchenja 

tranfiens , 



DEMONSTRATIONES NOV^. iii 

tnkfiem, UU Jk dhtidit^ v$ ptrtes mms mter Jfir^lem & mkwrs 
fimks mtenefid dqn»hter Jefi Juperenti ittqm etiam partes siUm^ 
ter emifdem fiirsttm & maieres drcsiks h^enefts ,fim cmttitiua JerU 
imfimitr^ dqudtter feje txtedm. 

D£MONSTRATIO. 

SPatia annularia fub «qualibus angulis comprchcnfa, 8e 
qux xqualitcrfcfe cxccdunt, funt FMNH,NXSP,SVTy, 
pcr qua: cranfit fpiralis FKNRSJT. & canquam diagonalisfccat 
vnumquodquc fpatiorum a tcrmino ad tcrminum oppofitum. 
Dico j quod fpaciorum parccs intcrccptar intcr fpira!cm&: ma- 
iorcs circulosjhoc cft HLNF,PSN, yXS, aiquali cxccfTu fc- 
fc fupcrant; atquc cciam quod partcs intcr fpiralcm & mino- 
rc$ circulos mccrccpuc,hoc cilMFN, XNS, TSV acquahtcc 
fcfc cxccdanc. 
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Eifcccntur anguli CAF, NAH, 2AP, TAZ, duais AD, 
AL , AR , Ai/l i fiantquc fedorcs fimilcs C AD , H AL , QA P , 
ZA^ cxquc punOis E, K, R, i^, m quibus duax AD, AL, 
AR, AJ^ fccant fpiralcm , dcfcribaniur arcus EB, KG,RO, 
JZi fimilcs crgo func fcaorcs ,HAL, PAQ,2AJ^,&«qualcs 
fiint intcr fc ptoptci fpiralcm GH ,NO, S2. Spatium kaijue 
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GHLK ericadTpachlm OQ,n'h«ciImol te€tzn^h AGH,' 
AHG -t »1 f edangula ANO » AON. & fpaditm OQ eft ad fpa^ 
tiiim Z9 i vc teftangula A N O » AO N , ad xc&ngula A S Z > 
AZS. ...... 

Sed redangula ANO,AONmaiora runcredangulisAGH, 
AHG quadraco OP , fiuc GH bis. rcdangula vcrb ASZ, AZ 
S , maiora func duobus ANO , AON » quadraco Z y , Hu e O P 
bis; quarc rc6iangula pcr qua: comparantur fpatia GL , OC^, 
Z 6 , cequalicer fcfc fapcranc. quare & fpatiaGL , OQ, Z^ z- 
quaiicer etiam fefe fupcrabunc. &quotcumque in mfinicum fi- 
mul acGipicncur in fingulis fpaciis FNH,NSP,',yTS. fubfimt- 
libus fc£^oribus fpacia numcro xqualia, qualia hic acccpta func 
GL j OQ,Z9, xqualiter fcfc fupcrabunt redangula pcr qua: 
comparabuntur. quare cum mancat vbiqucasqualitas cxceflbs, ^ 
tbtum fpatium yTS .-Equali cxccflu fupcrabit fpatiumNSP ,ac 
NSP fupcrabit FNH. Idemquc oftcndetur dcfp.itio FNH 
BFC comparnto. Spatia itaquc illa in continua fcric acccpca 
a:qualiter fcfc fupcrant. Qniod crat dcmonOirandum. 

Eadcni ci\ dcmonftratio dc fpatn^ comprciienfis intcr fpira- 
iem Sc minores circulos, '' 

FROPOSITIO LXXIli: 

lijdem fofitA, In mnihm Mfwukfihtts ^atiis ptr Jfiralm diuijis^ 
J^4t$A 4dia€entin maimhj cimlA, 4fmUi tx&Jfu fu^erm adiaMttis 
jninwihm. 

D£MOi4STRATIO- 

DI c o fpatium FNH cxcedere fpatium MFNaequali cx- 
ceflu , ac NSP cxecdit fpacium SNX. Continuctur GK 
arcus ad e in AN ; & accipiatur in fpatio MFN fe£lor AKEjC- 
qualis fcdori HALjitavc fihc i*'quales intcrfc eN,FG,atquc 
adco ME,GH intcr fc ctiam xquales. crit itaquc fpaciumM 
K ad fpatium KH, vtfimul redangula AMe, AeM, ad fmiul 
rc£iangula AGH,AHG; hxc autcm maiora func rcdangulis 
AMe, AeM^ duoi^us quadratis M ( fcu GH > fcu xcdangulo 
FGH bis, • • ' ' . ' * ' 




DEMaNS.T.RAT10NES NOViE. ' 

• • . • . .... In fpatio paritcrap- 

nulari NS diuifo pec 
ipinilem N R S , ac<;i- 
piantur fe^torcs {imi- 
lcs acceptis in annula-. 
ri FNj&inter icaequa- 
lcs QAS,QAP. ita vc 
fmt intcr fc acqualcs 
(^S, NO,&: rcais iN,- 
FG.atquc adeo zqua- 
lcs ctiam inter fc OP^ 
4X , & redis ctiam M 
e, GH.erit fpatium R 
P ad fpacium R X; vc 
rcftangula ARQ^A 
. . . . Q R } ad rc^kangula. 
A|&R,ARiS. maiQr^ant^mfaiic ARQ, AQR reaangulis Afi 
R »>ARj& redangulo NOP t>is. qupd acquale. cft i:e(^angulo,.F 
GH.bis. ergo rpaciaGL,OQjM)u^iexcejlt^ 
quodquc fciliccc adiundum, fpatia KM , RX. &quotcumquc 
in infitiicuiii fimul, a/ccipientur in fpaciis fmguli^ maiqribiis.cic* 
culis adiacentibus » 2« fub fimiiibus fedoribus rpacia nutncra 
arquaUaiqualia accepta fui)^QL..»PQ.r, Z6. atquc etiamin(in« 
gulis minoribus circulis adiaccntibus , & fub fimilibus fcdori- 
bus fpatia numero acqualia; qualia acccpta func KM j RX,«,A. 
omnia rc£langula pcr qua: comparantur omnia Tpatia in fpauo 
GNH acccpta,ajqualitcr fuperabunt omniarcftangula pcr qyx 
comparancur omnia fpatiainMFN acccpra} ac omnia re£lan- 
gula xquali numcro acccpra , qua? rcfpondcnt fpatiisin NSP 
acccpiis, fupcrant omnia rcclangula qua; rcfpondent fpatiis in 
fpatio SNX acccptis. Cum crgo lint Ipatia ad Tc inuiccm vc 
redangula, &: ,rc»3:angu]arcrc a:qualitcr fupcrcnc;fpatium FN 
H, (in quo omnia in infinicum infcripcibilia.re^ngulaxqua- 
Itcer fuperanc tnrcripctbilia in infinitum in (pacio MFN.ac in- 
fcripcibilia inNSP luperant in&riptiftilia inSNX. j zqualitcr 
fuperabitrpatiumMFNjL^cNSP fupcrabic SNX. Qopd crae 
den|o|kftr^ndum<. 
Hic aubimaducitenda fimilicudo^.qux inter fp^tiaa^rpiralidir 

Pij, 



Digitized by Google 



ii^ DE LINEIS SPIRALIBVS 

uifa, 8^ gnomones quadracis circumpoficosinterccdic. 

Infigurapag.iio.incelligatur ABlacusprimiquadrati AR fub * 
duplam AG, quod latus eft quadrati AS. qiiadratum itaqu - 
AR eric vnitatis vnius, 5c gnomonBSM trmm cnt vnitatun 
BS, RSjRN. pars autcm gnomonis adhacrcns laccri ABfeu K 
R quadrati primi , crit N R qux cft tricns gnomonis , altcra vc- 
ro pars adhacrcns latcri AQ, fcu CS,quadrati fccundi duos 
tricntes complc^licur. ica vc pars hzcBS,adhacrcnslaccri qua- 
\ drati kcundi, rupcrctpartcmNRadhacrcncemlatcriprimi qua- 

drati , vno quadraco diifcrcncix laterum. 

Ica in iigura pag. io8. aQP , qui eft velu( gnomon circumpo 
fitusprimo circulo,quem mc reprxfenuc punftum Q.2i fpirah 
Q P ica diuiditur, vc pars QJ^adhaercns circulo mtnoti , feu 
pun£lo Q, fit vnus aieiis rpacij tocius^QP^, quodqiaipri «ir^-! 
lo X P adhzrec, 

Deinceps edam maioris quadraci laceri gnomonis pars quai 
adhacrcc , fuperac parcem , quac minori adiacet, vno quadrato 
«xceiTus lacerum duorum fefe immcdiatc requcntium. vt CT 
^ftangulum exccdic reftangulum NZ quadrato ZT , cuius la- 
>cus eft CD ,diffcrcntia nempe lacerum AC,AD.Itain fpaciis 
a fpirali fedis PO 6N pars OPN qux minori drculo P O ad- 
harrct, minor cft partc PN9, qux maiori circulo BNadiacct, 
tricncc fpacij fcdlorcAQP comprchcnfi5& hoc vbique in anau- 
♦laribus icu gnomonibus LMN(^, IKLJ^,&fcqiientibus. 

Vc gnomonis partc« lateribus quadratorum adiacentes mi- 
noribus xqualiter in fcrie continuafcfc cxccdunt; vt RN , SO, 
TP quadrato nempe RS. pariccrmaioribuslatcribus quadraco- 
rum adiaccntes partes , a?qualiter fefc cxccdunt, vtBS, CT, D 
V , quadraco nempc CD. ixa &: in fpaciis quse fccac fpiralis, 
incer duos circulos comprchcnns,partesminoribuscircuUs ad- 
iacentes cqualitec fcfe fupcranc,&:iilx qux maioribus adii^- 
rent , feie stquali exccEis excedoai; vnicace fcilicec, vc in dia* 
gramnaaceprop. fi, videie licec, 

M O k I T V M* 

'Ne cut vtdeaeuroblausiordemonftracio propofic^xstvti.fe- 
guenccs dcmonftrationes ad^idtmus^ quibus expUcaacur j»ro- 
grcjplionis illius propriecaces* 
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PROPosiTio txxir. 

Sinnmm vniutem fngrtpone cmsnna nrithmetka^ mns 
excejfus /it vnitas , dijponantun prdgrefiintifiue temnmes fa numerm 

p4r. iidemque numeri conuerjhn dijfonantur, ita vt minimo maximui 
rejpondeat , ^ alij deimeps. Jin^ruli qui fthi refpondent Jffe multipU^ 
(antesf omnes produ6ios pares efficient. ^ pTMtHUt a fro^eftonij teT' 
PH/fis d^uaiiter dijtmes dquales erunt^ 

DEMONSTRATIO. 

SI N T numcri ab vnitatc in pro- 
grc/fionc concinua arithmctica 
/I ^ f A vni cate fcfc fupe ran tcs . 

progreifionisccrminus maximus 
h (ic par S* iid^mque numeti in 
lia feiie k Imn 0 j> qt conuerfim 
difponantur» ita vc minimotf ma- 
I ximus k teipondeac, hoc eft vni- 
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taci oftonarins, & dcinceps alij vc inappofica defaipcione. Di* 
co qubd omnes fibi refpondences refe mulcipUcanceSy produ- 
^os |)ares efficiunc, 

Cum cnim par impari refpondeac, vt vni|;acinumcrus 8 » bi- 
aario 7 , & fic deinceps , manifeftum eft omn<:s produdos / , / j 
v,x \j efTe pares,cum numerus par imparcm mul- 
tiplicans,auc vicc vcrfa, pirem numcrum producac. 

Dico prxcerca, produdos xquaiiccc a tecminis aybi fcu s^it 
cUftances, inter fe arqualcs clTc. 

Cum cnim pofui fint ordme conuerfo numeri j &: miniraus 
maximo rcfpondcat; qui proxiinus eftamaximo, rcfponde- 
bit^,qui proximus cfta mininK'» ; &:/'qui fecundus a m^iximo 
rcfpondebic/', quifecundus eft a miiun.o ,& ficdcmccps. ciuiic 
itaque in vna mediccice abcd fupcriorci , .tqualcs inferiori- 
bus alcerius mcdiecacis r^/^i &rmaltcra ,:iij">crioros efgh^ ac- 
quales inferiosibas «lcerios mediectcis »,.m,i,M, Produftus 
ergo / multipUcacione 4 per i , «equaUs eric /, produfto mul- 
tiplicaEionc h pcr r. 9c mulcipiicatus k^ / facic t , ^rqualm 

P* * • 



Lviyui^ed by Google 



DE LINEIS ^PtRALIBVS 



d*» qui prodnciciir maltiplicaro ^per ^ • iic deinceps. Quod 
erat demonftratidum. 

f Ro pos irio Lxxr, 

Si foJttA ffo^tpione arithmetica , ^ud ab vttitateincifiat^a maxi- 

mo fermtno initio fi^o partes^ (jtt/irttm denominator Jtt tfrnnni md- 
ximi mimerus , ex termiNts accipiantur , ^ut abvnitate jimilt progrcf 
frcne crcfeant , & per termtnos progrtftonis tpfts rffhondentcs multipli' 
centf*r: erunt produch Humert jraciionum nttmeratores ,^Marutn ejl dt* 
mmitiAtor mmerus termitti manimt progrcj^ionis, 

DEMONSTRATld 
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SIn T in progreflione arith- 
1 



'mcrica ab vnicatc a^h^c^de 
fgh. & a maximotcrmino /j^ini- 
tio facto , partcs cx tcrminis 
g,f) e,d,Cthyaf accipiantur; qux 
ab vnitacc fimili progreflionc 
crcicauc, &: qiiarutii denomina- 
CorfitS ,ijuincrus vmtatum ma- 
ximi tcrmini A, idcmquc nu- 
iDcrus cerminorum-, pempc ab 
vna odaua accipiatur i a g dux pA^us? accipiapturi ab^ 3 » ?b 
r 4$a satermino^ 6',\h 7 odaua;,&ab 4 candem odooi^a- 
us accipiaotur , & fub j^,/) ^> 4, nupi^ri accepcarum ex 
iingulis parcium exponancur , ^yp, 0, n, m,i,k, quarum denp* 
minator*flt/.multiplicencur iilae acccptx partcs per termtnos 
ex>quibus acceptx funt, 9c £nt produ£i;inumeri j8,i^ JSc,^ 9| 
£!ico.qu6d ht pro^u^ fira^ones ru&t maximi.cenmnt {f^. 
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DEMONSTRATIONES NOYiE. 

Cum enim ex Si accipiecnrnina o£]fcaaft,qiiocapars(ich^ 
fradto cocius ^per ieaocuni,&eam cxhibec mttlcipiicacio nu- 
meracorum 6c denoaifiiacorum f r prodicur nempe r pars 
lintegravnatocius^.nempe^. paricer accepca parsf ^ex.^ 
* rilmhiplicacis numeracoribus intcr fe , fimilicerque denomina- 
coribus,exhibecur numeracor fradionis 14 & denominacor 
quare J cermini^ fcu 7. xquales funt'^^. hoceft vniodauacin- 
cegrae COtiu^ 6c infuper | vniiis odauae, & (imilicer in aliis. 
Omnes ergo numeri ^,f,J^,f,&c. mulciplicacione produ&i 
(tmc numeratores fra£lionum , quarum dcnominacor efltcrmi- 
tii maximi numerus. Si poiica crgo progreflione, &c. Quod 
erac dcmonftrandum. : 

P R OP 0 S J T I o Lx xri. 
Si temiifi.fregref/oms in ferie A nempe h, c, e,fg, h, muhipU' 
€ent',tefmi»os conuerfit B ,finguli fingulos fihi rrjpondentes & prodHULtH 
pofitos in firie C.finguli ettam progrefionis A multiplicent maximum 
tcrminum h^ in fcrie D tottes po/itum y ^uot fimt tcrmini progrcftonist 
faciantcjue progreftonem E , cutus mtnimus tcrmims dr cxcijjus dqna- 
lcs fitJt inter fc , df maximo tcrmtng progrejitonis primo pofit.t A. & 
fint dijferenttx producforum inC&E , nttmert in ferie F. Dtcoh.n dtf- 
fcrentias dquales ejje produUis ex multtplic.tttonc fingiilorinv tcrmino- 
rum h ,d ^e , fy g, h , per fingulos numeros in firte G fuperpofitoi tl- 
iii rcj^ondentes dffittgults vmtate mtnores, 

DEMONSTRATIO. 
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CVm enim cerminus h, nempe 8* vnicacemipil rerponden- 
cem &8.mulcipUcec, difiFerencia produdorum in ferie G 

&:£,id cricquod producctur cx mulriplicatione/;ncmpe 8 per 

7 diffcrcntiam vniucis &: oelonarij. quarc UifFctentia produ£li 

8 in fcric C , &:^4 in fcric E, arqualis crit ci quod producitur 
cx 7 dudo in 8. ncmpe 56 m rcnc F po(icOy qui colligicur cx 
fubtractionc 8 cx 64. 

Paritcr ccrminus^,7, multiplicat 2. ipfi rcfpondentcm , &: 8. 
itaquc diffcrentia produdorum id crit , quod producctur cx 
mulciplicationc 7, & quo difFcrt i ab 8. produftum autcm 
cft 4i. quarc diffcrcntia productii 14 in fcric C, 6^: 56 in fcric 
a:qualis eric ei, quod producitur ex 7 dudo in 6, nempe 
41. in feiie F poiico. U fic deinccps. ditferencia aucem i j x , 3, 
icc, & 8. minor eft cerminisfmgulis, quibus relpondec vnicace 
vna , quoniam prima fubtraftio ab odonario incepic, a quo 
ablata vnicas refiduum etf 7 minor quam 8 vnitace. U dm g 
abifr vnicate dcficiac cantum , binarius iam aufercur ab odona- 
rioi U di^rentia feu refiduum tf, minor fit qu^m^7 vnicace 
vna. Ergo fi cermini progrelfionis , &c. Quod erac dcmon" 
ftrandum. 

Si progreilio fueric quacuor cetminorum tdem demonftiabicur. 

Jifdempofitu. Dko, qtiod fimma ommum dif^erentiarum in ^rte 
F pcjitarimti qna progrejsionu E fimma excfd-J jnr^m/am produltorum 
Cy jt^ualis efi 0 Jumm.t quadratorum termmorupt pro^efitOMS Ab cd . 
^fZ ^ * ^ifi"^ progrefiims fimma. 

DE MpNSTRAT.IO. 

VN A Q Q^v E enim diffcrcntia produda eft , multiplica- 
co ccrmino prcgrcflionis, pcr alium vnicatc rainorcm,ncm- 
pe 7 per 6. deinde € per 5. Vnaquacque cr^o difFerentia mi* 
noc eft qu^m quadracum termini progreflionis , femdiiimpco 
ipfomcc cetmioo. Omnes ergo differenci» in ferie F minores 
erunc quam quadraca cerminorum ked efg horum fcpccm 
ccrfflinorum fummi vidcUcet. fcd quadiacistermincram feptem 

addito 
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addito quadiato 4. ^ rufnaaae repceni cecminoram ^cd tfgh 
a4dito tcrmino «f, fummacerminorum o£):oadhuceric difiecen- 
tia incer N» rummam dilferentiarum in fcrie F concenurum, 
& O rummae quadratorum in ferie H.ergoOfumma quadra- 
totomin ferieHdcmpca K fummaprogrcnionisAaequalis eftN 
fummx di^erentiarum in fcrie F pofitarum. Qaod erardcmon- 
ftrandum. 

FROPOSITIO LXXVIII. 

Jtfdem pofitis. Dko , (]tiod fumma produ^oritm in firte C , rjfpipe- 
L , d^ttalis c/} excejfui fitmmd progrcponis E {cjud totidcm eftermino^ 
rum acpojita tn Jerie A, qtuqtte prtmum termtnum excej/itm tntcr 
fe mAximo progujitonis in A Jerte termino /tquaUs babet ) fipra 
fftmmam quadratorum progrefimis A in feric H pejtt^rum , dempta K> 
tpftHs A prcgrefiottts Jumma, " • ' . 

BEMON STRATIO. 
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CVm; enimMyromma progreffionis £ fuperet fummam 
produftprum inC omnibus di&rentiis in ferie FpoGcis, 
ncmpe fomma N* hatcque fomma Ndifoentiarom in fetieF 
cdm fic «qualis 0,fom|naBqoadracotomprogtc(fionis Ainfe- 
rie H'^poiicorum , dempca K limim« ipfius progrcflionis A$ eric • 
ctiam' excei&is M funaut ptDfDelfionts in Efupra iummam 
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produdocum ia reric C^ficorum , sequalis O fummx quadra— 
torum progrcflbfli$.A,dcmptaiprius progreffionis AfLimmalC. 
Qjiare O fumma quadratorum in fcric H ( dcmpca ab ipla K 
fumma progrcffionis A) &: L fLimraa produdorum m feric C fi- 
• roul rumptar , xquales funcM fummx progrcflionis E. crgo cft . 
L , fumma produ^lorum in fcric C , xqualis cxccfTLii , qiio M , 
fnmma progrcllionis E , fupcrac O , fummam quadiacoruni 
progreflionis A in fcric H pofitorum , dcmpta ab ipfa progccf- 
' ilonis fumma A. Quod erac demouibandum. 

FROPOSITIO .LXXIX. 

Ufdm fofnif. T>m H ^ fttmmim fro^efsimt (Jfc ad.Kjm» 

miithmm eiufdem, 

D:£MON$TRATIO. 

Vid. rab. ^^Yn vtraquc progrcfliofitarithmctica,termini in vnaqua- 
^**'^*^' \y^/<yie ' jequaliter fcfc roperant. fcd in progrcflione A^ qua: jrt) 
vnitacc incipit, tcrmini vnitatc fcfc fuperant. In progrcflionc 
vcro E , quac ab h maximo termino prcgrcflionis A incipit, co- 
dcm -ferc lupcrant; a:qux multipliccs cigo crunt tcrmnu pro- 
grcflionis Eadipfiusprimum,actcrminiprogrcflionisA adipfius 
primum ncmpc vnitacem j &: pcrmutando, aiquc multipliccs 
* crant tcrmini progrcfljonis E , ad tcrmmos progrcflionis A , ac 
primus progrcflionis E ad primum progrcflionis A. crgo tota 
progrcflio E jcquc mulciplcx cric progrcflionis A ; ac 8 primus 
tcrminus progreflionis L, prrnii ccrmini progrcflionis A : ncm- 
pc ■ vnttatis. icd ic aequc multiplcx cft tcrminus maximus/& ad 
t'ci;minum minimtim A. nempe 8 ad i . quare v c tota progrcifio 
E ad totam progrcifioncm A. ica maximus huius cerminus b 
ad minimiim Quod ecac demonftrandum. 

C4>RaLLA&I-VM I. . 

Summa igicuc progrcftionis A pcripiiiis maximumterminom ' 
multiplicaca» atqualis cfl M, fumma; progreiltonis^E» vice ver- - 
fa fumma progreifionis £ pcr i&«naximum ccrminura progref* ' 
iwnis A diuij^^.asqualis eft funamtB pcogcel&oiiis A. 
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COHOLLAIIXVK 11. 

- Hinc etiamrc(micisr,fttiiimainquadracoruniin(erteH>iieiii» 
pe O^dcmpta K lumma progrefTionis A , per A maximum eius 
cermioum dittiTam U haocre ad fununam progreflioois A ; vc 
^mma quadratonim eorumdem dempta K rummaprogrefliob 
nis A,ad M fummam progreflionis E. funt enim per commgu 
ncm menfuram h diuifx.& pariter fumma Ldiuifa per k feha- 
bec ad vcipfa ftuntiia L, adfunmiam Mv 

RRO F 0 S IT I 0 LXJfX. 

lifdem pofttis. Summti frogrefsioms M maior efl cjuam fimifsM 
Jkmmd ^u4dr4UorHm F ^ft^Jf^ quadrati msximi tcrmtm 

DEM O N S T RATI O. 
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CVm cnim termini inferie Dfcfe ipfimultipliccnt,faciunc 
quadratain fcricP. Scd tcrmini abcde f ^ multiplicantcs 
tcrminos in D,minorcscfficiuntprodudos inE,quam quadra- 
ta P, numcris fcilicet produdis multiplicationc .tcrroini j6 pcr 
diftcrcntiam fcptem tcrminorum 4 b c de f g ab ipfo quare 
fepcem erunc difFereticix, videlicec/ UhUfU^h n eic h 
& fic dcinceps , cricquc vltima i 7. qux multiplicances h» 
cerminos prodocunc in £ progrcflione poiicos dcmpco vlcimo 
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. (^4)qaorum fummi cxccffus eft fummx Q fupra M. bis itaque 
.fomma M minus quadraco ^ (64) sequalis cft fummx Igi- 
tur fumma M miHUS femilTc quadraci H xqualiseftQ fumm« 
quadiarorum iii fcric P. &: promdc fumma ^tf ^^^^^ cftquana 
rcmi/lis quadratorum P. femifle quadrati maxirai termmi 
<^uod crac demoniliandum. 

FROPOSITJO LXXXI. 

f 

Si ex nimero (jaadrato auferxtur JummA pro^tfsiwu Mh vnitdit 

ad numcrum , qui 

grcfmnis dtmpo eim maxim$ termitti* , 

DEMONSTRATIO, 



TH E o R B M A percinet 
ad numeros poIygonos« 
In appofica Hgaraiicquadra» 
tom AQ^4,cuiuslatus 
Cil$. fumma progrelfiopis ab 
vnitatc conflatrciflangulis A 
R,BS,CT,DV, EX,Fy, 
G Z, HQ. fcu 1,1,3, 4,y,^,7, 
^^quorumAimma cfl 56.iUa 
itaquc rcdangula ablata ex 
quadrato relinquunt cxrcra 
rcdangula , quorum maxi- 
mumclH Zin la^quak GZ , 
funtque 7,^,^,4,5,1,1 quorum fumnia eft iSi & fic conltat 
quod prQponebatur. 




IROFOSJTIO LXXXJJ. 

* 

lifdLm poftis qujt in propofitione 76. J>iiOy quod Jimma fuadr»' 
4or«m Aib yC^d^e y f, g & JUmma progrefsitms ttrmhtkm fermiu^ 
tum ftmul fimptje xquales fint mnmlm differentiis Jmul fim^tis ik 
firie F. . 
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CV M oftenfa ^ fic fumma omniiim difFerentiirum in. fcric * Pfop. 
F po(itarum, a:qualis O funima: quadratorum tcrmino- '^* 
rum progrellionis Abcdtf^rh in fcnc H pofitorum, dcmpci ip- 
fius progrcirionis iumma K. fi ab vltimo quadrato h ( ncmpc 
64) aufcratur fumma progrcflienis K',pcr propof. antccedcn- 
ccm rcfidua crit fumma progrcllioms tcrmjnorum fcprcm ai c 
d e f g f^ncmpe 18 ) crgo ha;c iinuil , feptem quadrara .ibcdcf 
^^&:fuaama prcgrcffionis corumdcm tcrminc-um , a:r|ualia 
eriinc omnibus dilfccenciis in F fcnc poficis. Quod crac dc- 
monftnnclam. 

r R 0 r O S J T I O. LX JfX lU, : 

Si Imed ^iMl^^ qud fefe xqtMlittr exctdtmt, deiHccps pmafj' 
' fMr% fit^m exceffm mmimji e*rmm dqiuilit, alia item ^onantitf li' 

mmm pfiJem d^ttaUs ffsS&U^ vBdtiud^ue ver^ e^ruM jtqua» 
Ut mummtt. J^ydrutu tSttrum ommnin y cjtu meMUM Jt^uuifs funt » 
4k^ta vna lima ^feu rc^an^do fub mpi/m i maximiu flVgre/jie* 
-ttuSitr^U funt hentm fimMlnptadratorum fitlicettarum mniumjhm- 
ftemaxima quadratOy qux fefe aqutdtttr excedmtt ^ & recfaKguU fuh 
mimma & cepfojktt ex emtukmt dewr^td maximu , qua fefe aqnaUter 
exeedunt, •......:.•.». 



DEMO NSTR.ATIO. 

SInt magnitudincs fcfearqualitcrcxccdcntes AR,BS,CT, 
DV, E X, F y , G Z , H Q^einceps poflta: ficquc excefTus 
iicqualis Aminimsc eaium. ^ alix itcm pomuicur iulCT, niitncro 
acqualcs prxdidis , I A , KB, LC, MD, N £ , OF, PG, QH , vna- 
quaequc vcro earum xqualis HQjnaxio^x. Dtco, quod quai- 
^aca omnmm,qoae maximx xquales func, dcmpca linea vna» 
ocmpc quad^aca lA, KB,LG,MD,NE,OF,PG,QH, cb»m* 
pca QH ( fcuxcftangulo fub minima A &: QHjf cripta cflelto^ 
rum fimul , quadtacoriim Hnearuai qusc (efe xqualtcer exce-' 
dunc AR, BS, CT, D V,£X, Fy, GZ , HQ < aorepcajmaximx 
HQqua<irato)& rcdanguU comprelienii fub minima AR 6c 
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compofita ex illis omnibtts» dempu maxima^ qu« rcfe «qua< 
liccr exccduoc* 



IJTLMNOPCL 
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Dcraonftratum eftab Archi- 
mecie,hxc fimul fumpca, qua- 
drau omniuma:quahum maxi- 
raXy &; ipfius maxima!,hoc eft 
rcftarum IA,KB,LC,MD, 
NE,OF,PG,QH &: QH>& 
redangulum TubAR miuima 
&: compofita ex omnibus AR, 
BS, CT,DV, EX,Fy,GZ,Q 
H , criplft effe quadratoram A 
R,BS,CT,DV,EX,Fy,GZ, 
QH, 

Oftenfum eft item quadra- 
tom QH zquale efTc , redangu- 
lo comprchcnio fub AR mio^ 

roa , U compsfita ex QH & om- 
nibus GZ,Ey,EX,l?V,CT, 
B S, AR bis lumptis , id cft his 
duobus, re£bangulorubminima 



AR , & omnibus o^io fcfc aiqualiter exccdcntibus; & rccian- 
gula fub minima AR,&compofica cx fcptcm AR,BS, C T, 
DV,EX,Fy, GZ. Icaquc quadratum Q^H vna cum rc^ian- 
gulo fub AR minima & maxima QH,a!quaic crit duobusrc- 
Sanguiis fub AXminima &:compoiica cx omnibus ofto AR, 
BS, CTj&c. quadratum igitur QH , redanguhmifub ARmi- 
j/ima&QH maximaj&rccVangulum fub AR minima&com- 
pofira cx amnibuso£lo AR.BS^CTjiSdc. fimul fumptatnplafunc 
jcu«i)guli fub AR &; compofica cx ofto AR , BS, C T, 
quare,cilmcxiumma nouem quadracorum cotidem hncaium 
maximx srquatiumy&rcdanguhfubminima AR&compofiU 
ox omnibus odo AR , BS , CT ,5cc. aufercDtor quadratum t- 
mim,tt rcdangulunirub^minima ABL&maxima QH ,itemque 
fc&angulumfttbARficcompofiu ex oAo AR, fiS, CVyUc* 
id cft cum aufercntur cx fumma pr»di£ba sria redanguJa fub 
AR & compofita cx oSto AR , BS , CT , &c. refidua crunc odo 
quadrata i A ^ KB| dempto xe&angulo rubminima maxi»> 
wa,... 
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Ex furama vcro 0^0 quadntorum AR,BS,CT|^DV,EX, 

Fy, GZ, HQ^bUto rcftangulo fub AR & compofita cx illis 
odio lincis AR, BS , &:c. refidua crunc quadrata fcptem AR , 
-BS, CT, DV, F.X,Fy,GZ&:rea:angu]um fub AR &:compo- 
ilta cx fcpcem AR,BS,CT, &:c.hoccc cniin rc(flangulum,com- 
plcmcncumcrtrc^tangulifab AR&compo(ica exodoAR,BS> 
CT,&c.ad quadratum QH. ^ 
Cura crgo primarum magnicudinum maior fic ad minorem 
tripla; & ablata a maiori tripla fit ablar.Ta minori ; rclidua ma- 
•gnitudo maior, tripla crit rciidux miaoris. Demonlhaium cib 
crgo, quod proponcbatur. 

X3oilOLLAR.rVM. 

iirdem^qnxin propoficione 7^ , poficis. Manirefturn eft ex* 
"^oxtm^ demonftmis,qu6d Q fumma quadratoruln oronium 
Jn ferie P poficonsm , aempco rci^angulo Cub aUk^ cripla (ic 
fummie omnium diffeientiarum in ferie F poficarum^ cum hx 
difrercntiae xquales fint quadratis feptem cermtnorum progrei^ 
fioriis abcdefg, 3c fummz proerefiionis corumdemcermino- 
njm fimul iumptis. qu2c fimul mmpta fubcripU func oraniuin 
.quadratorum ta ferie P , dempto re£fcangulo fub 4Uk 

t 

PR-OFOSiTlC LSCXXJy, 

Sint dtht progrefiones in ferie A , quArum prims fit quatuor termi- 
mrum abcd. /ecunda Jit oBo termmorum b ,cd (fgh , ^ tllx cok- 
uerfo ordme dtjponantur in ferie B , d* fl^f inuicem rejpondentes termi- 
ni fefe multipiicent , & produHi ponantur in Jerie C. In fecjuenti vero 
crdine D terminm maximm progrefionss totics ponatur .^tjuot funtter- 
7nini in progrefione vnaquaquc s in frie deinde P tot maximi termini 
quadrata. Detnde vero tn ferie E ponatur prcgrefio , cuit^ minimu4 
urminM,& exceffus dquales fint f^aximt ttmkto progreftonis 
tn JiHtF dijf^Mdmiirdtffircntid pr^dH&immi» JerieC , &tenmn§rMm 

pogreftitus i» E, ^tukdtd tdndem temiiiemm pro^cfionis inA, dif- 

fmmntnrin Jerieff» pico^quodfnmmttfitubrMmminfirie*Fdempt0 
S[maxime termin§mA progrepmie $&$ terminiemm^ mmer eft 9&Mfk 

fimmjt q/Mdritemm^ dempto mueimo termim in progrejiiene A 
^uatuer terminemm{ & eteeefiu 4fnnik,tft terfinfto b maximoffi^ 

^ffiimn jimndntemiiw. ^ 

s • ' • ' T 
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CVm cnim odo quadrata P in fccunda progrcflione odu- 
pla fint quadratorum quatuor P in prima progrcflionc. 
cum cx his quatuor auferetur tcrmmus d.^ o^uplacorumcrunc 
o<5to quadrata, dcmptis ex ipfis odo d , feu quatuor h. fcd cx 
06I0 quadratis vnus folus/?' aufcrtur. quarefummaodoquadra- 
tuium P in progrcflione fccunda, dcmptoAtccinino waximo 
progrcflionis , maior crit oduplo quatuor quadratorura , dcm- 
pto tcTmino d> & eric cxccflus xqualis cer fumpto b maximo- 
progreifio&is fecunaac Atermino. 

£a<dem erit cle'monftratio,quandoeaiiimcli&renciaruai com- 
paracto fiet in progreflionibas o£fcot % fexdecim tcrminoruin. 



JJfilem fffiifih. B$€9fitmmmdifera^M»iB T firie fofiurum 
fimmU.^njgfefiim» $&• terminmmy maiornn ejfe quhm eihfhm 
fitmmd.tdmm» qits m- tuiemfak. F f^u fimt m frimk fngrtfsUm 
pi4tM9r termuurm» , & exe^fim.d^M0Um ^ kt maximf fregrefiie* 
ms.Afimniittemiw*. ^ * 

. DfeMON- 
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S. 14. 18. to. 10. 18, 14 8 L. 

Si 8»- 8t %. 8. 8. 8 8. 
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8. II. 16 M. 40 



P 16. i6. i6.l6|Q ^4t i^|64. 6 4.64.64 .64.^4. 64.64. 

E 8. 16. 14, 32, 40. 48. y6. 64. 
F 



X. 6. ii>N. *o 



ft. 6. \x, 20 50 41. 56 



110 



M. m 
N. 168 



H.i. 4. 16. 0; 30 H.i. 4. i^. zj. 56. 4y. 64.10. Z04 



Cy M enim iU« difiFerentix in F zquales (inc htsfimul ftuii* 
pcis«rummjequadracorumin H icriey dempro maximo} 
iummae cermtnorum progrcifionis A, dcmpro maximo, in pri- 

ma progrcfiione ac fecunda. Hxcce vero quadrata &cernuiii 
progrellionis fimul fumpcijfint fubtripliomniumquadracorum' 
P, dcmpco maximo progreiTionis termmo , vc iam demonflratum^ 
cftjatquc ciiam oftcnfum fit, qubd fumma quadratorura P in- 
fccunda progrcirionc, dcrapto raaximorcrmino ^ progrcffionis' 
A, maior (icquam oduplum fummx quadratorum P in prima» 
progreffionc ,dcmpco maximo tcrmino^progrcffionis A.quod- 
quc illius exceirus iit xqualis tribus cermims h. eric propcerea 
cxccffus fubtripli quadracorum oclo,abcis dcmpco ccrmino/^, . 
fupra fubtriplum quadracorum quatuor,dcmpcoabeismaximo 
termino , fabtriplus triiim tcrminorumifr. ericergo lumma dilfe* 
rcncianim in F ferie pdfitarum fecnndat progrSionis odo cer- 
minorura maior , ojaSkm odoplum fummae catom , qusrin eadeiii< 
lerie F pofitxfujnt in prima progrefiioneqttacuor cermfnoran^, 
exceflbs sequalis h maxino cccmino.icCttndx progrcffiotiiiis.'. 
Qpod crac dciBonfttandunw 

p Ro f o s iT 1 0 Lxxxri. 
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' DE LINEIS SPIRALIBVS 
fmimh fniuaffrum in fcrit C, & dijtrmianm $» firit ^ferm^ 
^mum termnum h dtMtfis* 

DEMON STKATIO. 
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MSinrima progrcHionis in E dicUaper maximui-n rcr- 
mimim ,ciac quocienccm K lummam progrcJlionis. Scd 
fumma progreffionis E .rqualis cll: hifceifimul luiiiptis produ- 
<^j^ in C. 5c iiiffcrcnriis ui F , quarc per maxmium tcrminum jfi' 
tliuiri produdi &: difTcrcntia: parccs duas iiabunc,quxcompicnt 
jfummam K. Quodcrat dcaKjaiUaadam. 

CoROLLAiLiVM I. 

£rgo U cxcefTas differentiariiro in F fecunda: progrefllonk 
fupia ditfcreneiasF prima: progreffioois» cikmfit xqualts maxt- 
mo jcermino redu^s ad vnirates integrasfummx K , hoc eft 
4iui(u$ per voitatem valebit. 

CoKOLLAILtVM IL 

Cumque in prima progreflionc, diuifa rumma ditferentiaram 
pec maxtmttinr teiminum ^> reducatur ad vnitaccs incegras prt» 
mae progrcilioiiis , atque etiam ad fummaffi fubquadruplam 
fummaB Neiufdem. paricerque in (ccttndaprogrefllone, diuifa 
fumma N pcr h maximum tcrminnm reducitur ad incegrasv- 
niraccs fccundac progrcfllonis , & fumma: N primx progrcffio- 
j^xi £cpe.qualis » plus vniate. er^o ctiam aci quadrupium rcdu^ 
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DEMONSTHATIONES NOViE. i|i 
ftc fiimmx N ^timx progreffionis plus vnitace reducitur. ergo 
Sc in ratione quadrupla illxdj£ereiuiaBab vQaprogccifioQe ad 
aliam plus voiucc cicrcuac. 

£ AO F 0 SiriO LXXXVII. 

Si numeri ah 'vmtate in prcgrcfsione Mrithmetica , cuifts excejfus Jit 
vniuf m vna fmc fgnantur i & tn alia ferie numm ab vnitate f- 
nnliter progrcdientes duplo numero terminorumantecedentis. Dico, t^uod 
^uadruplum fummd pro^efticnis inpriwMferie demptomAximo ttrmi" 
.m , d^uAle eH fimmd feamdd pro^efsioms, 

.DEMONSTR ATIO. 

0» $i f, d:. ^ fg k ' k l m n 

i» %, 5« 4» . K 3* 4* y 7« ^*- 

Summa lo/A Summa 40— 4. id cft 5^ . B. 
quadruplum 40 C- 

SI N T ab vnitatc numcri in arithmetica progrcffionc a, h, r, d, 
cuius exccHlis fit vnitas. in alia fcric numcri ab vnitatc 
fimiliccr progrcdicntcs dnplo numero tcrminorum ^ ^ , /j', 
k ^lyyn , Dico quod quadruplumfummx4,^,c,^,dempto d 
maximo ccrmino^xqualc e(l fumma: p.rogrciIIomsr,/«^»i&^ 
li, l, rrjy n. 

Cum cnim ab vnitatc incipiat progrcflio, duplufque fit nu- 
mcrus termmorum in fccunda fcric ,& vnitace fefc numcrifu- 
pcrcnc, crit in ipfa progrcflio e if, g^h,x(\Mz\is progrcffioni^r, 
k, e» d, qu.x in prima ferie pofica eft. ci^m' ver6 k,l,m,ny fnpe* 
lenti maximum terminum primx progrdfionisihique vniu* 
cc rcfe fupcrcnt , erunc fingulis 

k d \ 4( Quasehi quatuor i^,/,x»,»acqualesrunt 

/ se^uales d -f h, j vni progrefitosi a,hye,dti4d. auae igtcus 
ffifinguli d •{ ^ progremones4,^,^, ^/,t4^, func acquales 
0 d •{ d. \ toti progrcifioni «>fygyh,k^l^my m £ft 

— — ^ V jjui^ prc^re0iorf,^,f,i bis fumpta a:qua- 

lis y d, Sunt igitur 4 d minores, quam progrcflio a,h , c d)ovi 
Xumpu, VQo d. QMacuoc ergopxogrcifiQAC$ii|^^^,</,maioi:6s> 

R i^ 



ft|» DE LINEIS SPIRALIBVS 

ftuic quacn progreflio €ify^tb,k»l,m vno i/. Qiladhipliim 
cigo A fummz progrefTioms Syh^c d^K^cSic» <leiiipco nuxuno 

Qood eiac demoniUaadiiin. 

ALIA DEMONSTRATIO. 

SI N T in figura appodta in 
prima fcric progrcflio ABC 
D. in fccundaABCDEFGH. 
Dico quadruplum A B C 
dcmpco DjXqualeeiTe omzu- 
hm ABCDBFa 

Eft D remkfisH: ergom E 
f GHeric femel ABCD f^D. 
ergo coca progccflto A B G D 
£FGH «qaitis eft ABC D 
bis f 4 D. ell aucem fumma A 
B C D femis qninque D , ergo 
i>is ABCDaequalcs runrquiH- 
i^ue Dr quaie A B C D quacer 
jnaiores cnint ABCDBf GH 
^noD* 




F RO F OS ITI 0 LXXXVllI. 

lifdempdfitu qttd in ffofofittone S4. DicOy quodprodu^ii in ferie 
C, diutfi per maximtm termmm frogrefiioais ( (^ud efi quAtuor termi- 
mmn) tjuater fumpti ^ dempm fiMX$m$ & minimo termtnh etufdem 
fro^efitoHu , nemftd&4i dfutUs funt fr§dn£Hs C fecundd progrefiio^ 
ms ( qud eft9ShtmAnmm)ferkmMxirmmt€nmmm mfdtm dh 

D£MONSTItATXO* 

' fimolimmieci fialiocciQicfieOtpcodoAimuI' 

: jLlcipUcacioae urmiiiafBai pnosccfion» A pe^ conuerfoe 



DEMONSTRATIONES NOVi£. 

ipfis terpoiidcnces in ferieB, &ditfcrentiz inr<cieFper</tnaxt- 
mum cermuiiim diuiii aequales func K fummaB piogceffionis. 
quftclruplum Terb primx progic^Honis quacuor ccrminorum. 
dcmpto maximo tcrmino, .tquale cft furamx progrcflionit 
fccunda: odocerminorum.crgo quadruplumliorufn fimulpro- 
dudbocum in fericG ,&:difFcrcnturum in fcnc t pcr d diaifo- 
r'Um,dempto </maximo tcrmino, acqualc crit fummx progrcf- 
iionis fccundx oSto tcrminorum. Sed ditTcrcntix in F fccnn- 
dx progreflionis pcr^diuifx, exccdunt quadruplum uiiVcrcn- 
tiatum in feric F prima: progrcflionis &: exccflus cft vnitas; cr- 
go quadruplum dififcrenciarum , ^quadruplum produ^oiiMn, 
aempcismaximotcrmino^& vnicace, ncmpecermino minimo^, 
«quakeftfummx progreflionisfccunddt.Hx itaquc parces qua- 
draplum dtfferenciarum , 9C quadniplum pFodudorum , dero- 
vus duabtts magnicudinibus « de cumcquales fincfummxK 
iecunda: progcci&oius , ic vna (quadruplum difeenciarum) ma« 
loc 6t quadmploancecedcncisialcera (quadruplum produ£l:o- 
tom) quar complcmcntum ad totam ifammam K progreflionis 
A , minor ertc qu^m quadruplum antcccdencis magnicudini» 
bus dcmpcis* Icaque pcodu&i in ferie C dtuifi per maximum 
progrcfl^onis primar tominum J quater fumpci ,dcmptis</ &4 
maxirno &: minimo tcrminis ciufdem progrcllionis , zqualcs 
funt produAis C rccund.r progrcfiionis pcr /j miximumccrmi- 

Aum eiufdcm diuiiis. Qupd erac dcmouftf^dum. 

COROLLARI VM. 

Dcmondrauimus icaquc illa, qux adrumpHmus in propo- 
iicionc 37. 

Quafdam deinde propoficiones fubiiciemus ad eandem pro- 
^refiioncm ipedantes , qua: maximo vfui eflc pocerunc. 

rZOfOS JTIO LXXXJX. 

lipkmftfitkuiH fftf^dmnSf* l>it$^ qu§i bdcjmml, primd fn^ 
-ffifiwud^ e^d, aemfti d mdximiterm$im,Mmdnfhmt (^mixi" 
ww ittius ttrminmfimtUfimfti^dfMksfimt^tm ttrmms d^he^ 

ii) 



ij4 DB LINEIS SPIRALIBVS 

D£MONSTKATIO« 

CV M cnim quadruplum fummx4, b, d dt -d xqualc (it 
fumma: t fgh k l^m^m crit quadruplum^ minusquam 
fumma e , fy h^k ^ /j w, »,quadruplo d-d^ id cftj <^,eftau- 
ccm xyxqualisi^. ablacis icaquc vcrinquc r ^,cricquadruplum 
dhe minus quam fumma e fgh klmn,yTLod. Ergo quadruplum 
4^h^ c^d xquale eft fepcem terim&is.4, b^c^d^ef^ g. Quod 
erat demoiucnmdum. 

fROPOSlTlO XC. 

Ss ttmmi.di vmtate In fft^fimu ivitkmtks t^jfoudtttnr , itd ttf 
p9^ifssmk ttmnnm fit tmmtfm ftar^ iidim^itettmneri conunfim difi 
. ftttstttitr, dHd^i/e ferits conuerfim ctiam dtfl>onatnr,CinmMaximuiter» 
minus qui maximi progrefsionis duflusfo, minimo frogrefsionis re-m 
fpondeaty & deinc^s alij aiiu vnitate A fe inuicem defiientes. Dico, 
(juod produ^i per multipltcationem fthi rcffondentium m progrefsione & 
ftrie conuerfa, cuius termintu primi^s duplus tft maximt numeri prO' 
gycfiionis ,fmul fhmpti excedtsnt produtios pir muliiplicattencm fibire' 
jpondenttum in progrefstone conucrfim pqfitorum Jerte , produ^o mul^ 
itfiicattoms fummd progrefstsnis f cr maxin^m.terminum aujdem^. 

DEM O NSTRATIO. 

d, k r. • d, d, k'. r. d,' ' 

I. a. 3. 4. 1. a« )• 4. 

Summaprogrcilionis A.io. k. /. m. n. 

d. c, k, d. . S. . 7. 6, 

Produdt 
jr, *, / ik, 
S. 14. 18. 20. 
Summa produdor. C. 60, 
<Summa pcodudor. fi« iq, DifFcrentia produdorum D 

40. cx mulciphcacioQc' A 10« 
P.ct d 4, 

SI N T numerl ab vnitatc in progrcffionc arichmccca a,h^Cfd, 
cuius ccxminus iic numcrus pac. & iidem conucciim difpo.- 



4- 


3. X. 
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nancur d,c,b ,ai aliique rcrics ;»,/i>conuer(uncciani dif- 
ponacur/cuius maximusterininus^,duplusmaximi progreilio- 
nis J> minimo progrcflionlstfrerpondeac^dedeinccpsalij A;»,/^, 
aliis^>r,^. Dicoqu6d/,i&,/*)^i produdipetmulciplicacionem 
fibi rc(pondentium in progreflione^^ri/ ic ferie conuerfa kj» 
umul fumpci , hoc cft C ,excedunc produ^los permulci- 
pUcadoncm fibi rcfpondcnciumin 4i^,r,</ progrefTione&con'- 
ttcrfa feric d^c^bytn prbdudo mulciplicationis A rumm«pro« 
gteifionis per d maximum cius cerminum. 

Ciim enim k duplus fic ad dik exccdec d vno d, idedquacer» 
nario. cumquc dcficiant a fc inuicem vnicace k ^l^m ^n^ acquc 
eciam d^c^b^ .1 finguli f: w, «, fmgulos d^Cyb quateriiario 
fcu^/ fiipcrabunc. fed^,^, <:/mulciplicant hunc exccrtiun d^ 
qui cft cciam maximus progrcflionis ccrminus. id cft A fumma 
ipforum mulciplicac^/, & facic D.quarc^, z, f, h (c\xT> fum- 
ma produdorum pcr mulciphcacionem fibi rcfpondcntium .r, 
in progrcflione ,& /'j/jW ,» , conucifim pofitorum , cx- 
ccdic /,/,1^, A lcu B fummasn produclorum pcr iimlciphcacio- 
nem reipondencinmiibitf^r^, &:<^f^4 producto per muhipli- 
cacionem fummx progreilionis AU d maximum cius termi-> 
num. Quod efac demonftrandum. 

PXOFOSITIO XCI. 

Sifimm4ff»dfiffmm s^t^v^x^Mddmr frcdM^mn exmult^ti^ 
uti$ntfomm4 fngrefien/j A pet m4ximt/m mfdem termimmt d* nem- 
f€D*fammaerit /tqttalis fummd fr9dMStmmytbfh nempe C. qni nn* 
meti fftdn&ifnnt mnitipUfdthne tmmmknm fro^epMis ahtd^ 
cenuerfsm f$fitmmt ki mn^ ^ntrnm maximns k dnftm tfi ttrmini 
d qni mdtcimnt tU fttgrefiiMtt* 

DEM ON S TRATI O. 

CVm cnim in fuperiori dcmon(lr;\cumfit,fummamprodu- 
dofum7 , 2.,/, hy excederc produdos /,/,1^, x, quanci- 
tatcD,qua: ex mulciphcatione AfummaE: progrefnonispcrraa- 
xmium ciufdcm termmum d producicur ; coiifcquens eft , fum- 
mam produ^orum /, v^Xy & quantitacemD xqualcm forc 
produ^^is j z,fh. Quod ctac dcmoniirandum. 
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•PKOPOSITJO XCII, 

Summa frogrij^ionis , & fimmd produitorum per mdximum termi' 
mm pro^eftonu diuifa,Jimui Jumpt.t ^.tquales funt fummd frodi^Qg- 
rum, in ^Offrefsione fecunda, ad partcs tnte^as rcduifd» ^ 

D£MONSTRAT lO. 

CVm numcri produ6li /, /, fint fradionum numera- 
torcs partium acccptarum m totidcm, quot funt in pro- 
grcflionCjtcrminis intcifc&maximoxqualibus ,quarumdcno- 
xninator eft numerus maximi tcrmini d^ vel cerminorum pco- 
grcifionis: quando faninia ipiorum produdonun per denomU 
nacorem d ^iuidetuc , ad parces inte^ras leducetur , quarum fin» 

Slai xquales enint vniuci, (eu nunimo termino 4 / fimilttct 
nma progreiTioais A » quia per maximum terminum d mol» 
tiplicata U, addita produ^is jr dat fttmmam produ£bo* 

fiim/ yz,^ffh, exhibet etiam Tummam numeratorum fraftio* 
num in fecunda ptogreffione. ipia ergo A non mulcipIicata^Ae 
addica s^$^v,x fummz produdorum , diuifx per maximum 
terminam exhibebitio paccibusincegrisrttmmam produdo-- 
rum in progrefnone fccunda.ergo fummaprogrcffionisdefuA»- 
ma pcoaudorum, &:a Quod ecat demonftrandum* 

PROPOSITIO XCIII. 

, Si ab vttitatt vna progrefsio ponatur ahe d^ & altera a^h ^d^e^ 

figih, tju,t prioris dupUfit terminorum numero , dt conuerjim vtrafjue 
ettam ponatur ^ & ntmerifihi rcfj>»ndentes fefe multtpltcent. PrcduiH 
multiplicattone numeri in fecunda progrefstone ^ ACfuaUs fint his fimul 
fimptis ybis fumma produ6iorummultiplicatior^e tn prima progrefsione ^ 
& fimmd produSfd multipUcatione fimma ^ro^efstOBis ^rimd fet 
rfdxit/mm Ummum progrefsienis fecundd, ' 

a. h. c. d, A 10 a. b, c. d. ]e. f. g. h.\ 

I. 1. 3. 44 I. 2,. 5. 4., 7. 8.| E. ^tf. 

4* 1* X. I. S. 7. 6. 5.l'4 3. z. I. 



n. m. L 4:. H- P- 



^. 6. 6. 4. C. ao. |8. 14.18. 20 ^ . 

djficccnua produdor.4o.Dl/« (> v j(\f» Z; f,iScaaBspTo6uQtot; 



n, m. 
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iuMONSTRATIONES NOVA. .137 
DEMON STRAT 10. 

DEMONSTRAyiMvs in prascedenti , qu6d ha;c fimul 
iumpa, fumffla fciliccc prodQdbnim klm»^ tcfamssBk 
produfta cx multipIicjitioQe.ruroiase produdionis A (crmaxi- 
mum cerminum^. xqualia func fumina: produ^orum Sjt^v^xi 
fed propofic.74. demondraci ^unt prWu^l/ftj&faequales pro* 
dudis /, /, i;,x»Cttmab iifdemnumeris gcnerentur.quareom* 
nes produ^i //vx/Al^/dupU erunc produdorum: .r, f ^ j»\ jir. 
Igicur duplo eius quod his eft aequale produdi s, fyV, Xrjtz 
jSraiqualcs erunt, nempc his fimnl fumptis, bis produ<3:is 
w,/,^ & bis fumm;e, qua: cx multiplicacionc iummx A pro- 
greflionis i^,^,f,^,pcr ^ maximum eius ccrminum producitur. 
lcu acqualcs erunt bis /2 &: fummx A pcr /j maximum 

terminum fccundx piogrcilionis multiplicaca:. Qupd erac dc^ 
^onHcanduin. 

^ ROF os 1 T 10 xc ir*- 

Jifdtm fojkis. VfCO , ^utd hju Jimttl^fimma progrc/sio?3is fecun^ 
dd & fndximm temtmifs primx , d^ffdUspfM dijfacntid produBorum 
m frims fro^tfsioife ^ &femifsis frodflBmm itf fecuffda. qui pr^dff^ 
0$ iffteiUgtndf Jkin (x.fmdi^tkftthffe fid re]^mkiithm mtmtnrfim 
Jp pro^efsi$ne , & t&imtrfi trdme dijj^ojktmm, 

DEMONSTR.ATIO; 

CVm enim difFerencia produ^korum C & fcminis prodn» 
dorum B> fic scqualis fummx A in d duda:. hoceft qua* 
tcr A.Summa autem progreffionis fecundx fic acqualis quacec 
A dcmpco d. cric fumma progreflTionis plus</ xqualis difrcren- 
tiac D , produdorum fcilicec &■ feoudis produdorum D«' 
Quod eiac demonArandum» 

C O ROLLARI VM. 

ExccfTns ergo femillis produdorum fccundar progrcffionis 
fupra produu):os primac , maior eil progrc/Iionis fummaj quan*» 
ticace ccrmini maximi prims. 

F I N I S. 

S 



S VM MA PRIVILEGII 
Rcgis ChriftianiiGmi. 

CA V T V M efl 4uBoriuie Regis, ne ifMis ia regito etM , dHiJve to^ 
cis eius ditioni fitbditis ,liknim qui fec infiriUtur^ IsMAEtxs 
BvLLiALDi dc LiDcis Spiralibus Dcmonftracioncs nou;e , 
^uiuis charaifere^ aut forma excudere , aut alibi excufum vendere^ 
Atiove ijuolibet modo dijhahere pofit intra ejuinque annos , computan- 
dos a die abfolutd prima editionis , fraterSebafiianumCramoiJy , Rega 
dr Regind Architypographumy Regia Typographix Gubernatorem , necnen 
Vrbis ExconfuUm. ^i fecus fecerit^ mulha efi indi^a, prout fufius 
in diplomate regia conttnetur. Datum Parijtis die ^j,Decembris i6s^> 
Sicjtgnatum , De mandato Regis , G £ b £ r e T. 



Hxc prima edicio abfoluca fuic die ij.Februarij 1^57. 



